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PREFACE. 



When Professor Fleming's private papers were entrusted to 
me, my first design was to incorporate several of them in a re- 
view and criticism of the History of Natural Science during the 
last fifty years. In this case my sketch would have been purely 
scientific. But, however congenial the task, I felt there would 
be the risk of giving greater prominence to my own views, than 
to the works of him whose biography I had undertaken to 
sketch briefly. This consideration led me to adopt a plan in 
which, I trust, the lineaments of Dr Fleming have been drawn 
with a more decided hand, and his scientific attainments set 
in stronger relief than could otherwise have been done. 

I have selected such passages for quotation as seemed to me 
fitted to illustrate Dr Fleming's literary attainments, and to 
shew, especially, the great influence which he exercised on the 
progress of the different departments of Natural Science, with 
which his name will ever be associated. 

It was Dr Fleming's intention to have inscribed Tlie 
Lithology to the Students of the New College. I have carried 
out his intention in this respect. The name of Principal 



VI PKEl-'ACE. 

Cunningham has been added, as an expression, on my part, 
of gratitude for all the kindness and instruction received 
from him, when, as a student, I enjoyed the privil^e of wait- 
ing on his ministry in the Collie Church. 

J. D. 



Fbbe Chubch Mans5s, Touphicuen, 
15/A December 1858. 
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CHAPTER I. 1785 to 1810. 

Birth and Parentage — Mother's Wish — Natural History — College Days — 
Edinburgh in 1802 — Revival of Science — Chemistry and Mineralogy — 
Flora of Linlith'gowshire — Wemerian Society — ^Bressay — Sir John Sin- 
clair — Mineralogy of Orkney and Zetland — Ministerial work and Science 
— The Narwal — Sir Joseph Banks — Contributions to British Fauna. 

The chief events in the life of the scholar and the man of 
science are found in the publication of works, through which 
they either guide the thinkers of their age to fresh objects of 
knowledge, or explain to the world discoveries by which the 
manifold wisdom of God in creation is set in new lights, and 
the social comfort of mankind increased. In the following out- 
linensketch of Dr Fleming's life, I wish mainly to indicate the 
character and value of his labours in the several departments of 
natural science to which the energies of his best years were de- 
voted. As these were closely associated with the events of his 
domestic circle, and with the friendships of social life — as they 
were influenced by these, and, in their turn, influenced them 
at one point and another — ^it has seemed expedient to look 
at them together. Such incidents will thus serve as links by 
which to connect his various and influential labours as a stu- 
dent, as an author, and as a teacher of science. 

John Fleming was bom in 1785 at Kirkroads, a small farm 
near Bathgate, Linlithgowshire. He was the son of Mr 

a 
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Alexander Fleming and of Catherine Ninamo. Both parents 
were noted in the neighbourhood for industry, intelligence, and 
Christian worth. The elder Fleming was one of a class not so 
numerous now in Scotland as it was forty years ago. The 
gradual introduction of the large farm system has greatly 
altered the social condition of rural districts. In the house 
of a working farmer, like that in which Professor Fleming 
passed his youth, there was much to call forth the energies of 
the younger members of the household. Master and servant 
stood much nearer each other in kindly sympathies than they 
do now. They sat by the same hearth, partook together of the 
same fare, and in field labour worked earnestly together for the 
common good. While this sphere had its drawbacks to a child 
smitten with a love of learning, it was yet well fitted to de- 
velop energy and self-relianca Young Fleming's disposition 
was marked by the outstanding moial features of both parents. 
Like his father he was active, painstaking, persevering, indus- 
trious, and, it must be added, a good deal given to sarcastic re- 
mark in his intercoTirse with his fellows. Like his mother he 
had strong religious sentiments, much decision of character, 
and a faithfulness to religious convictions which, as shall be 
seen, circumstances could not even modify. Mrs Fleming had 
early desired that John should be led to look forward to the 
Christian ministry as a profession ; and as he grew up she 
carefully sought to give directign to his young mind. With 
this view he was sent to College. But even after he had spent 
several years in academical studies, his strong love for natural 
history seemed about to blight the hopes of his earnest- hearted 
mother. He was offered work, believed to be more in harmony 
than the Christian ministry with his love for science. Strait- 
ened circumstances also, brought about by his father's loss of 
means from the failure of a local private bank, made him anxious 
to engage at once in remunerative laboiir. His mother inter- 
fered. When alone with him one day, she handed to him her 
pocket bible, told him to go out to the hill side and read the 
verses she had marked. The Word which was her counsellor 
and guide became his. The passages pointed out to him had 
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iDRwered his thoughts, and their careful perusal decided his 
loice of a profeasioii. But. her joy was not unmixed, for in 
choosing, he resolved to leave the Dissenting denomination 
to whicJi she was zealously attached, and to enter the Divinity 
Hall of the Established Church. She accepted the choice, 
lowever, but long continued to hope that John might be won 
;k again to "The Testifying Body," as the Old Light Dis- 

loved to be characterised. 
At the age of seventeen, Mr Fleming attended, as an enthii- 
itio student, the class of chemistry and pharmacy in the 
Iklinbuigh TTnivereity. At that time Professor Hope was in 
tie prime of Ufa Gracefully, yet vigorously, as a lecturer able 
to keep ahve that intense interest with which his greatly 
distinguished and original-minded predecessor, Dr Black, had 
vested Iiis favourite science. A year before, Dr Chalmers 
attended the same class, for the gratification of those 
Bfrong scientific tastes which attracted him to Fleming in after 
led to a life-long friendship. To a mind like Mr 
Fleming's, Edinburgh at that time presented peculiar attrac- 
tions. Black's discoveries and his methods of chemictd research 
■were fresh in the minds of students. Eobison taught with pro- 
found ability and with great success the class of natural philo- 
sophy. The two Thomsons were throwing into their lectures 
on chemistry the fascinations of the new method. Hope was 
attracting hundreds of young men to his class-room. Hutton's 
Theory of the Earth " " had been seventeen years before the 
lublic, and was becoming more fruitful than it had yet been 
interesting the minds of geologists, and in leading to discus- 
na, every one of which forwarded physical truth. And 
Itewart, who was very much to moral philosophy what Hope 
Ws to chemistry, both being the graceful interpreters of the 
profound systems of their great masters, waa with easy grace 
b^;uiling many thoughtful young minds over to a thorough 
affection for the Scottish phUosopby. 

• Tha firat part of llie "Theory" was tsad to the Royal Socielj by Dr 
I Blacli, on the jcar ot Fleming's birth, 176G ; and from F. it receircd iM eu-- 
VHwt and hordeic Mt« in "The Wernerian." 
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The studies and associations of 1802 influenced him through 
life. A careful perusal of the sections* in " The Philosophy of 
Zoology/' devoted to " Elementary Substances," and to " Com- 
pounds of Organization/' or of the chapters in which he treats 
of " Organs of Perception/' and " Faculties of the Mind/' will 
shew the impressions which the pursuits of this period, and the 
professors under whom he studied, had made upon him. As 
many, likewise, as waited on his lectures when he became a 
teacher of natural science, will remember how much importance 
he attached to a knowledge of chemistry, as a basis for the 
successful study of mineralogy, and how skilful he was in its 
application, when dealing with chemical mineralogy, and when 
discussing the characteristics of organic masses, and of mineral 
species.-f- 

Those who are rightly in the habit of tracing the partial 
alienation of Scottish thinkers from the field of metaphysical 
speculation, and their direction into that of physical research, 
to the influence of the Royal Society of Edinburgh, at the time 
to which we now refer, will not fail to notice the benefit which 
resulted to Christian thought, and generally to the interests of 
the church, that men like Chalmers, and Fleming, and Brew- 
ster were raised up to stand in the midst of those whose dis- 
coveries led to speculations of a peculiarly delicate and difiScult 
kind. The revival of science in Scotland acted in two ways. 
On the one hand, it laid a grasp like that of a giant on the 
thoughtful youth of the period, and at one point and another 
suggested the possibility of the inauguration of scientific, as 
opposed to revealed, truth. On the other hand, it begot in the 
minds of many good, but not very well informed, churchmen, 
the notion, that science was antagonistic to Christianity, and 
should be discouraged as leading to scepticism. What was 
needed in order to check the tendency which had already set 
in, to separate the highest minds of the coimtry from the 
church, was the presence in her membership of men of thorough 

* Vol. I. pp. 54-80 and 164-307. 

t See •* Institutes of Natural Science," for the outline of his lectc.res on 
Synthotogy and Alineralogy. 



eientific attainmeata— men of whose true Christian principle 
lie did not stand in doubt. These acted as linka of sympathy 
rtween her and the atudenta of nature. Thus auspiciou of 
paence was kept under, and the notion, that its succesaful pro- 
wution implied the drifting away from a child-like accept- 
ance of the doctrines of the crosa of Christ, waa eSfectually 
checked. Thia was the position which Chalmera aasumed with 
li important results. It was this, too, which Fleming occu- 
ied with marked success ; and it is not too much to aver that 
been the attitude of Brewster for nearly half a cen- 
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Endowed with a taste for natural history, Mr Fleming's 
,tive district supplied opportunities specially favourable to 
exercise and gratification. From early youth he studied 
'logy. Botany, and Qeology, after a fashion which always 
Having acquired the general nomenclature 
he applied it in the field, in the identification of 
the objects around him. Thus wa find him, when almost a boy, 
marking the geological features of the district, both from sur- 
characteriatics and from sections of strata made in mining 
in quarrying operations. He carefuUy catalogued every 
itjve plant, and, with rod or gun, brought many of its rarer 
animals under examination. Taking the Eirkroads cottages 
as a, centre, and hmiting the view to the radius of a mile, at 
least three varieties of fossiliferous limestone occur, and, asso- 
ciated with them, phenomena of trap action pecuharly interest- 
ing. The botanical riches of the neighbourhood were pointed 
out by Mr Fleming himself in the " Outline of the Flora of 
Litdithgowshire,""t" and several important additions can now he 
made to that list. The frequent references in the " British 
Animals," to localities in hia native county, shew that it had 
eupphed him with many specimens in his zoological studies. 
He had hoped to do for the place of his birth what White has 
done for Selborne, but was hindered. In the conclusion of the 

* See Chulmom' Life, vol. i, p. 'iSH; Bi'itish Aiiimnia, p. xviii -. nnd North 
Briliih Review, vol. iv. p. 386. 
f BMd to the Worneriiin Sodety, 1809. 
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MSS. Botany of Linlithgowshire, he writes, " During the time 
I resided in West Lothian I endeavoured to collect all the in- 
formation r^arding its natural history in my power. If I 
had resided longer within its bounds, I intended to have 
written a complete description of that county. Being now re- 
moved to a distance, all hope of accomplishing this is at an 
end. I shall, therefore, at a future period, communicate to the 
Society such observations on its zoology and mineralogy as ap- 
pear calculated to elucidate, in any d^ree, the natural history 
of Scotland." The proceedings of " The Wemerian " shew that 
he fully kept his promise. 

Having been licensed as a preacher in connection with the 
Church of Scotland, he was soon after ordained over the con- 
gregation at Bressay, in Shetland. The circumstances con- 
nected with his presentation to Bressay, are worthy of notice. 
So early as 1807, bis accomplishments as a mineralogist had 
attracted the attention of Sir John Sinclair, well known from 
the enthusiastic interest he took in the progress of Scottish 
agriculture towards the close of the last, and at the beginning 
of the present, century. Sir John asked Mr Fleming to under- 
take a survey of the economical mineralogy of the northern 
isles. In the spring of 1808, Mr Fleming wrote to Sir John 
from his brother's farm, Capithall, near Bathgate, and asked 
introductions to the parish ministers and others. " I must," 
he said, " traverse the unfrequented glens, coasts, and islands, 
where I can receive no assistance from the inhabitants. I 
would esteem your private letters, together with others from 
my friends, as perfectly sufficient to procure me attention and 
hospitality." While engaged in this work, it fell to the Pres- 
bytery of Lerwick to present to the parish of Bressay, Lord 
Dundas, the patron, having failed to do so within the time al- 
lowed by law. Mr Fleming had so won the regards of the 
members of Presbytery, that they unanimously resolved to offer 
the living to him. He accepted the presentation only on con- 
dition that the people would call him after they had heard him 
preach. Meanwhile Lord Dundas had promised the living to 
another man, and now he asked Mr Fleming to resign in his 
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iavour. llkis he refiuuii to do, on tlie groimd that it would be 
uncourteouB both to the Presbyteiy and the people. The 
patron seemed to be wou by the manly frankneBa and decision 
of the young minister. He became hia firm friend, and was 
ever afterwards rea<!y to promote his interests. 

The fruit of the appointment by the Scottish Board of Agri- 
culture, at the instance of Sir John Sinclair, was the very able 
report which Mr Fleming drew up. on " The Economical Mi- 
neralogy of the Orkney and Zetland Islands." When this 
report was published, the author waa only in the twenty-third 
year of his age ; yet there are evidences iu it of great descrip- 
tive power, readiness in the application of the nomenclature 
of the science, correctness of eye, and such a quick apprecia- 
tion of the ecouomical value of the rocks described, as would 
not discredit the ablest mineralogist at the present time. The 
report is datad from the Maiise of Bressay. H<i had thuM 
taken the scientific tastes and studies of liis youth with him 
into his island raause, and had laid them along side of his de- 
sires and labours for the spiritual good of the people over whom 
he had been set. Waa this union right or even expedient f 
Had he, or has any minister, time for both sorts of work 1 Is 
,it possible that they can meet iu harmony in any oue mau f 
Fleming, like Chalmers, often found many ready to return a 
decided negative to siich queries. It wonld be beside my pur- 
pose in this sketch to enter fully into this matter, but, as the 
report now referred to raises the question, it ciaims attention 
for a little. There is no need here of tailing back on the small- 
ness of his congregation as an excuse for devotion to scientific 
pursuits, because when his congregation was greatly larger, he 
was equally earnest in his favourite studies. Beyond doubt it 
is the duty of the New Testament minister to be equal to his 
day, and intelligently able to watch over phases of thought 
characteristic of his generation, in order to direct these for the 
gloty of Him whom he is specially set to serve. Ami if God 
shall give him talents and opportunities to lead rather than to 
(bltow, in such circumstances his duty is equally clear. The 
iv T»(iTO/f Ml of the Apostle was never intended to limit the 
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miniflter'fl study :to theology. It ha« a bfwidar a&d noUer 
meanmg. *' Identify your life with them/' — faring, then, ill 
your gifts, all your attainments into TTik serrioe : yon wiH not 
less earnestly seek the good of sools, in meeting mncfa with the 
thoo^ts of the Creator in his works, becsaose He who created 
all things is the Redeemer himself "^ Giaoe," «^ Yinet finely, 
** has not made nature an outcast" Yea, rightly reoeived, it 
teaches man that the SaTiour and the Creator are one. Sym- 
pathy with this view will fit for tracing and erhiKtmg the 
thoughts of Christ in His works, not less than rejoicing in Bjb 
afiectionB revealed in His word. And the Christian stodeot 
will find fully as many oocasionB in scientific pursuits, for the ay 
^ domine da Vwoem^" as he will do in exegetical stndiea It is 
no doubt true, that much time mus^ be spent in order to excel- 
lence in any one department of scienoe, and especially in order to 
such a knowledge of several branches as Mr Fleming possessed, 
— a knowledge by which the student can point out where branch 
meets branch, while the boundary line continues, and thus is 
able to enunciate those grand generalizations which become in- 
fluential, not on the multitude only, but on great thinkers alsa 
Few clergymen work as hard as fiilly employed lawyers, phy- 
sicians, or merchants. Thea:^ is among them a great deal of 
trifiiing at study, — a great deal of reading which takes up modi 
time and bears little finit, — ^not a little time spent in mere 
coterie talk. If any man be willing to esdiew this, and to 
parcel out his day according to the claims of his pootion, he 
may manage a congregation of a thousand people, visit them 
once a year, attend assiduously to the sick and scHiowfiil, and 
yet find time for working in some branch of literature or 8cieno& 
But Scotland is so well supplied with churches that John 
Knox's average of a thousand people, for the care of one man, 
is very seldom possible except in large town& If a man give, 
generally, his forenoons to theological study and preparation 
for Sabbath, his afternoons to visitation, and one evening, or 
even two, in the week to a meeting for congregational pray^, 
or for a Bible class, he would yet have, at the very least, four 
evenings, firom six to eleven, for non-theological study. Who 
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has tried to devote these twenty hours weekly to work, towards 
which natural taatcs have drawn him, without finding that he 
could overtake much ? The fact is, that men who ciy out 
ahout neglect of duty in such cases, are either too ignorant to 
be able to sympathise with higher studies than catering for a 
Sabbath sermon, or too lazy to keep abreast of the intelligence 
of their day. They shelter their ignorance, their indolence, or 
their envy under a loud profession of zeal for what they call 

a minister's proper work." 

Mr Fleming's " banishment to Shetland," as he called his 
settlement in Bressay, was not without its advantages. Fresh 
lopportunittes frequently occurred for the application of his 
'.talents as a naturaliat ; and these were readily embraced. On 
the same mouth on which the miueralogical report was pub- 
Usbed he coramimicated a paper to the Wemerian Society, 

On the Narwal or Sea Unicorn." The notice is illustrated 
by drawings by himself, and contains a very clear description 
of its general appearance and structure. It was forwarded in 
MSS. to Sir Joseph Banks, who favoured him with the follow- 
ing letter : — 

" t am much obliged to you for the intelligent account of the Narwbale, 
lately thrown upon your ooiist, which I have received in due course. I 
agree with jon in t.hinkj ng it; Oie same Hpeciea aa that deacribed b; Le 
Ccpede, whofle information was whoUy derived from me. When he was 
abont to finish hia book, he wrote to me for asaiatance, and I readily fur- 
lishod him witb such uupubliahed information as happened to be in my 
poBsesaion ; but he, like a true Frenchman, gnve hiranelf little trouble t«i 
undentaad what was written under the drawing of the norwhaJe, which 
latated it to have been token at Frieston, a village near Boatcn,* in Lin- 
Qolnshire. The aniina], when found, had buried the whole of its body in 
the mud of which tho beach there is composed, and seemed safely and 
securely waiting the return of the tide. A fisherman going t« hie bout 
the horn, which waa not coTered up, and trying to pull it out of the 
mud, raised the animal, who stirred himself hastily to secure his horn from 
From these circumstances, I am led t« believe that ho was 
much at his ease in the phu!e he was in, and well able, though piobablj a 
mttiTQ of more northern regions, to lire in our seas. The addidonal infor- 

[ hy Sir Joeeph Banks u having 
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juttbiuK U yuir letter ottUes oi to ftiel mft- io oo&diMbiig the animal as 
mmmpji^ i. liie Bntafih Iblandr^. and entering it in oar eaSmkigam aoooni- 

Ax iiifc Cioaeof the same rear Mr Fleming sent to the " Wer- 
neriui '* Mrrenl p^Krs eDtitled '' Contributions to the Britidi 
Foiafto.'* In these he describes distinctly for the first time, as 
laasT*^ rf Britain, the Water Shrew {Sorex fodiens) — the 
Tyjy-kiKX TmifOt {PUuronectes punHatus ; Rhombus puruh 
irvhu ufCurifiTj — ^the Fascicle Barnacle {Lepusfascicularis) — 
lijc Bksae Lesech [Hirudo verrucosa)* — ^Ex^hinns {miiiaris) — 
azfd titer ZoophTtes — Lucemaria fasc'eularis — OaryophyUia 
C'fitiivs, Fungia turbinata, and Flustra Ellisii. 

* S'JL hf.nrertr. a> hi- :hon;:'i!, dUtinct from Uirado mnricat^ of Li:insns. 
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CHAPTER II. 1810 to 1820. 

Flisk — ^Lectures on Chemistry — Habit of the Eye — Mineralogy of St Andrews 
— Marriage — An Help-meet — Honours — ^Patrick Neill — Mineralogy of the 
Bedhead — ^Mr Sowerby — Ure's History — Cork Institution Lectureship — 
Trap and Old Red Sandstone — ^Paper for the Royal Society — Work in 
1819 — ^Ichthyology — Dr Barclay. 

In 1810, Mr Fleming exchanged the remote living of Bressay 
for one nearer the centre of reviving ecclesiastical life, of 
thought, and of scientific study. On the presentation of Lord 
Dundas he was translated to Flisk, Fifeshire, a parish border- 
ing on Kilmany, where Dr Chalmers was at that time minister. 
Under date Sept 1810, Chalmers wrote in his diary : — -"Walked 
to Monzie. At dinner we had Mr Fleming, presentee to Flisk ; 
accomplished in some interesting branches of science, and pro- 
mises to be a great acquisition to me, from the congeniality of 
some of our pursuits." Again, — " Had a long walk with Mr 
Fleming, and am happy to find that he expresses a high sense 
of duty on the subject of the clerical office." 

He now set himself very earnestly, as occasion oflfered, to 
carry out the views which, at an early period, he had formed, of 
what should be his work in natural science. Like John Ray, he 
studied the works of the Creator to discover "The wisdom of God 
in Creation." But he knew that, in order to become a success- 
ful expoimder of the thoughts of God in creation, the highest 
scientific attainments were needful Only thus could he speak 
with authority. What ambition so noble as to seek to illustrate, 
in the life and experience of one man, the perfect harmony 
between profound and original knowledge in science, and simple 
faith in God as a covenant God — ^between the highest efforts 
of reason in the study, classification, and interpretation of 
nature, and love for the person of Jesus Christ, revealed to us 
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Bibie ? It ia not indeed held that no other motives in* 

iaeiuaA him in hiii work. He sought 

** 1m brsTe pocmoiit of hononUe deed'* 
fid. mai^ himaieif a name among his fellows. He loved science, 
aad waft not a little under the power of a lawful ambition to 
b( vxed as an eminent and sucoessfol student of it 

Tlk& ways hj which these views could then, as now, be 
nsalis^^ were two, namely, the Press, and public Lectures. To 
both be had recourse when settled in Flisk. His contributions 
to public journals and to learned societies became frequent ; 
and, in 181 1, he issued a pamphlet of sixteen pages, containing 
very fall outlines of a course of lectures, to be delivered in 
Cupar, on CheTnistry and Natural History, In a pre&toiy 

note he says : — 

** In tine coune of Lectures it is proposed to explain the doctrines of 
Chemistry by a series of experiments, to point out its osefol application to 
the arts, the mannfactores, and the purposes of common life ; and to con- 
vey a d^enend knowledge of Natoral Histoiy, illostrating the doctrines of 
Mineralogy, Botany, and Zoology by an exhibition of specimens." In the 
ootline of the first lecture, he makes a distinction between Natural His- 
tory and Natural Sdmce, and under Chemistry he jots down — '' It is a 
science highly useful and important, as it explains many of the Phenomena 
of Nature — ^illustrates the Principles of a number of the Arts — contributes 
to the comfort of Life — augments our Power over Material Objects — and 
affords a striking display of the Wisdom and Goodness of the Great first 
Cause." 

This outline is not only interesting, as shewing the wide 
range of subjects on which he had long meditated, but as form- 
ing the basis of his first great work, " The Philosophy of 
Zoology," It shews, too, what good use he had made of his 
opportunities for observing nature. He let no occasion slip of 
adding to his own information, or to that of those who, at a 
distance from him, were earnestly at work in the same pursuits. 
A fish, not before known to frequent our shores, is accidentally 
entangled in the nets of the northern fishermen, and forthwith 
he makes a drawing of it, and forwards a description of its form 
and structure to the Wemerian Society. A new Zoophyte 
is found in the refuse of the Zetlander's trawl ; a bird, not before 
observed in Scotland, crosses his path ; a flower, undescribed 



by Lightfoot or by Smith, is noticed by the wayside or iu the 
wood ; these are accepted as prizes, correctly described, a place 
assigned to them in the generalizations of science, and are for- 
warded to his fiieuds — the fish to Keill or Jameson — the 
Zoophyte to Leach — the bird to Montagu — the plant to Don, 
A good illustration of this habit of the eye occurs in a letter to 
Professor Jameson, (1812), While waiting, to fulfil a minis- 
terial engagement, along the shore of the Taj from Inver- 
gowerie eastward to Dundee, he was struck with the look of 
the rocks, the relative position of the sandstone to the por- 
phyry, &c, and straightway he transmitted to the professor a 
sketch of their appearances, with specimens to illustrate their 
mineral characteristics. Soon after he is led, in the same way, 
to give his attention to " The Rocks in the neighhourhood of 
8t Andrevja," The Wemerian was again the channel through 
which his observations were made known to contemporary 
geologists. The paper on the rocks of St Andrews contains 
several of those somewhat bitter hits which he was ever in the 
habit of dealing at the grand speculations, as he called tliem, 
" whose bases elnded even a very powerful lens." It was in 
this contribution also that be drew the attention of geologists 
for the first time to the well known " Rock and Spindle." Hia 
views of it are substantially the same as those afterwards given 
by Sir Charles LyelL* His references to Hutton are worth 
quoting, — 

" In this place, he fays, I nay take the libertj of obserring that the 
closet mineralogist muj iniiulgs in hypothetical apeculationB regarding the 
fonnation of minerala ; but snch conjoctureB will neTer nid the caoae of 
Bdenoe, or moke us acquainted with the eecreta of naturc.f I have no 
doubt but that Dr Hutton, upon examining a specimen of the Septarium 
iron-ore, was grntJGed with the idea of hiiving found a convincing prtiuf of 
the igneoa^ cunsnlldation of fossils, and regarded his explanation of the 
ringular structure of that mineral as the onlj one which approauhcd the 
tmth. But we hesitate nut to toy that, had that ingenious philoaupher 
cxer attended tu the natural hiHtory of the Septariom, — had he ever cs- 
amineil it in ita clayey bed, complelelj surronnded with matter which pre- 
Mnted no narks of igneous tnflaence, — he could not have avoided draning 

• EltmenU, p. 433, 3J Edit. 1851. 

t Ilerfl his JobIou^ attktori/ lends him to sitrerae views. 
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the conclusion that, sinoe the bed of slate-day, which contains the Sep- 
tarium, presented no marks of the action of heat, the Septariom contained 
could never have been exposed to its influence." Again — '' If the regular 
form of the basalt induced Dr Button to conclude that they furnished proofs 
of the action of a central heat,* he would have found considerable difficulty 
in applying his heat to those inclosed masses of basalt, without funng the 
bed of tuff which surrounds them. He who has the boldness to build a 
theoiy of the earth, without a knowledge of the natural histoiy of rocks, 
will daily meet with facts to puzzle and mortify him." 

About a month after his paper on " The Mineralogy of St 
Andrews" was read to the Wemerian, Mr Fleming was mar- 
ried (March 1813) to Miss Melville Christie, second daughter 
of Andrew Christie, Esq., banker, Cupar. In Miss Christie he 
had found one of kindred tastes, one who became an help-meet 
not only in the domestic circle, but in ministerial work and in 
scientific studies. The valuable aid rendered to him by Mrs 
Fleming in his favourite science, is acknowledged in the Pre- 
face to the Philosophy of Zoology. " The plates which have 
been added to the present work, consist of figures relating 
exclusively to British animals. They are not gaudy, but they 
are correct delineations from nature, for which the writer is in- 
debted to the pencil of his wife.'' This, however, is saying too 
little in reference to these illustrations. They exhibit true ar- 
tistic taste, correctness of eye, and ready skill of hand.-f* 

Mr Fleming's mineralogical papers, and his contributions in 
natural history to the Proceedings of the Wemerian Society, 
had made him well known to the leading minds of his native 

* He ever regarded with suspicion the cut and dry explanation of what 
must be at the centre of the earth. Long after this, when, during one of his 
excursions with his New College students, he had passed from the " terrible*' 
boulder-clay, to tell of the order of underlying strata, his thoughts were broken 
in upon, during a pause in the conversation, by a young ecclesiastical hopeful, 
who abruptly asked, **But, Doctor, what is at the centre of all?** "I don*t 
know, sir,** the Professor answered dryly, ^^/or I was never there ! ** 

f See, for example, Plate II. and Plate III., Fig. 2d. The great artistic 
talents exhibited in these are far more fully shewn in other works which I 
have been permitted to examine. Dr Fleming had greatly desired a copy of 
Muller*s magnificent Zoologia Danica and his Eniomostraca. The works, how- 
ever, were too expensive for his means at that time. They were borrowed, 
and Mrs Fleming copied not only every word of the text, but all the engravings 
also, and this in such a style of drawing and colouring as to surpass the original. 



' country. He was already a member of the Antiquarian So- 
' oiety — in 1813 the Universitj of St Andrews conferred upon 
him the degree of D.D. ; and in January iSli, he was elected 
a Fellow of the Royal Society of Edinburgh. At that time 
a recommendatioQ by three members was needed. In Dr 
Fleming's case the recommendation was signed by three even 
then famous — Professors Jameson and Playfeir, and Dr, now 
Sir David Brewster. This Society, of which he continued a 
distinguished member till bis death, and whose Proceedings 
are enriched by several of his original papers, has had, and con- 
tinues to have, a beneficial influence oa the promotion of Scot- 
tish literature and science. On its rSle stand the names of most 
of the Scotchmen who have distinguished themselves in either 
of the departments with the literature of which it has mainly 
to da* The meeting that chose Dr Fleming also elected Mr 
Patrick Neill, on the recommendation of Sir George Mac- 
kenzie, Professor Dugald Stewart, Professor Jameson, and 
Alexander Keith, Esq, Patrick Neill, " printer and philo- 
sopher," bad long been an intimate friend of Dr Fleming, and 
continued to be so till his death. He was an able, enthu- 
aiastic, devoted, and successfid naturalist, and ever cherished 
a profound admiration for all whom be regarded as true stu- 
dents of natural history. His voluminous correspondence with 
Dr Fleming is characterised by strong good sense, geniality, 
frankness, humour, and, withal, such a taste for literary and 
scientific gossip, as makes his letters graphic pictures of the 
circles in which he moved. They give us sunny glimpses, too, 

• Royal Society : — Formed 1731, as the Medical Society, and presided over 
bj Dr Alexander Monro. At the request of Professor MBelanrin and otlierB, 
enUrged as the PhiloBOpbical Socielj oF EdJnburgb, 1T39. Its meelingH, inter- 
rupted bj the Drttjonal political troubles, were resumed afler tbem, Dr Alex. 
Monro (Becnndns) and David Hnme, Secretaries. At the reqnest af Principal 
Robertson it was put dd a broader basis Blill, and in 1T82 was conslitnlcd 
under Royal Charter " The Royal Society of Edinburgh." At its first meet^ 
ings, Black, Hntton, Playfair, Walker, Robtson, Gregory, Dagald Stewart, Ice., 
took an artive pari. Wbeti Dr Fleming was elected, the eminent inincralogiEt 
Sir James Hall was Preaidenli Professor Plajfair, Secretary; Knd Thomas 
Allan, one of the ablest mineralogists of bis day, Keeper of the Musenm. 
Allan's paper, road in 1811, on "The Hocks in the Vidnily of Edinburgh," 
n yet be sladied with profit. 
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into fais garden at GaDomnill& We seem to see his quaint'- 
lookizig figure watdiii^ ibeie his zoological fiiTomites for the 
time, experimenting in new methods of grafting and buddings 
cr carefoll J holding ot^- the rare wildflower whidi his fijend 
Fleming had }»dLed op a few months before in his wanderings 
about FlisL Or, aiter a nieeting of the Royal Society, he might 
be seen in his happiest mood at his own table, for Jameson, and 
Kewster, and Allan, had walked home with himu The tie be- 
twe^i him and Fleming, as revealed in their correspondeooe, was 
peculiarly beaatifiiL Having the highest estimate of his friend's 
talents, he seamed to live for years mainly seeing to give than 
direction. Living in the capital, he kept the young minister 
of Flisk acquainted with eveiything ci intoest in natural 
histoiy. Every bit of scientific gossip was duly cfaionided, 
all the coterie jealousies were described, the opinions hdd by 
m^i of sci^ice regarding the last contribution from Flisk, wen 
set down, and the fi:eshest information in aci^ioe gath^ed Jsp 
for behoof of his beloved firiend Finning. He was the first to 
intimate his election as F.RSJEL, and Dr F. wrote : " Many 
thanks for letting me know the hcmours I have obtained. I 
have got even more than I deserve. I am goii^ to the Pros- 
byteiy just now, and expect a good deal of quinang.'* Ndll 
fiilly appreciated his ability, and seemed resolved to keep him 
at work. Letter after letter uiged him to exertion in <Hie de- 
partm^it and another, as if the worthy |Hint^ felt that in his 
friend's successes he himself triumjdied. And he did not urge 
in vain. Numerous notes reached him from the fife Manse 
reporting progress : — 

"1819. IhaTebeenezpectmgapnKyfoftlielastptftoftlieJBailpapeR. 
Fearing yoa may haTe too modi spare room in tlie joomal, I send ytm a 
paper for inflation this month. By doing so tlie Professor and Br Brewster 
will oblige me. I ha^e sent a reriew in whidk Dr Leadi g^ afew geaitie 
hits." Again, " I haTe now finidied my ynew of Instinct I have beni 
able to pve the sobjeot that dc^gree of iUastration whidi has roidered it 
i<AerMj dear to me. I say UleraU^ dear, for it is diflkuh to oomprebend 
the moFemeots of the viUd prindple or of its attribate mind. But it ia 
pcaeticable to get a knowledge of its OQiiditions and imn^iea. lamomning 
slowlj on with ike book, althoo^ &r from idle.*' '^If joa ooaM spare a 
plate or two, I ooald gyve joa for the Wcmerian a paper on Sootddi Am* 



} fourteen ur fifteen p^ea, und describing a few new 

I spedes." " 1814. I have this moment receiTod another Bpeoimen of the 

I Shad {Cbipea Ahsii), which I haatnn to transmit for your eiamination. It 

is probablj the first of ita kind found in Sootlond, for although Pennant 

sajs that the White Bait is found off Aberdeen, he acknowledges that he 

nayer heard of the full grown fiah." Again, " I have lately been making 

a catalogue of the animals of Scotland, beginning with the Mammalia, and 

among extinct quadrupeda the Beaver is usually mentioned, but the lost 

place it hannted ia not mentioned in any book in my possession. If my 

1 memory serves me, it was in the Ness in Inverness- shire, and known in 

I the Celtic b; u name signifying the animal with tlic scaly tall. The 

surviving quadrujiodis have been stated by Pennant at fortj-five, and by 

Dr Walker at forty-five ; now I think I know about fifty-four, besides six 

estinct ones." Again, " In the box which I sent to Leach there was a 

parcel of foswl shells for Sowerby. These have been faJlMully returned. 

In the List number of bb Mineral Conohology he has figured five of my 

I ahells under a new genus which he has formed — Productia, and no less 

L than oneof the species he has termed P. .Ftonui^*!. I could have dispensed 

urith the compliment i it sounds horribly." "The pa|>eron the Otthooora- 

tites will soon be ready. I intend to send to the Wemeiiou the paper on 

the Redhead. Some ports of it will probably be considered heterodox. My 

ride to Alloa convinced me of the accuracy of my opinion regarding the 

I structure of the Ochils, and enabled me to detect several errors into which 

I Mackenzie had fallon." " 1815, We seldom, I believe, giva an advice to 

I our friends witliout being satisfied that it will be well with ourselves. I 

I grant yon that I have often devised similar plans, and often chalked out a 

I MOffnum opus. I will frankly tell you, mine is to be the Zoolagy of Britain, 

I including the present raoe of animals, and those which have become ex- 

I tinot, The plan is formed, and, though vast, is undertaken in early life. 

I To this magazine I saa didly adding some fact, and ere long you will see 

ome proof of activity." 

The paper " On the Mineralogy of the Redhead in Angus- 
shire," was sent to the Wemerian Society in 1815. It ia one of 
Dr Fleming's ablest contributioDs to mineralogy, bearing, as it 
does, evidences of great talent in the description of rocks in 
[ eitv,, discussing the prevailing theories r^^ding the remark- 
I able caves which are found above the present highest tide-level, 
I specilying the different minerals found, noticing the character- 
I istic fossils in some of the rocks, and hazarding an explanation 
I of the mode of formation of agate bails in beds of amygdaloid. 
I His inductions are drawn from his own observations ; and 

b 
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everything but facts which had come under his own notice, is 
rigidly excluded from them. The result is, that several very 
difficult questions are broached in this paper, in a way which 
shews that his mind was already made up on them. These 
soon afterwards have definite expression given to them ; they 
pass into his scientific creed, and he clings to them through 
life with the same firmness as he did to purely moral convic- 
tions. The writer was much struck with this when he one day 
dropped in to listen to one of his New College lectures. He 
was speaking of the presence of reniform ironstone in clay-slate, 
and flint modules in chalk beds ; and, acquainted with " The 
Mineralogy of the Redhead,*' the thought instantly occurred, 
'this is the same point of view as that indicated in 1815. 
More than thirty years' earnest work and observation have not 
revealed to him any facts to shake his confidence in the ex- 
planation offered at that time to the Wemerian.' 

"The structure," he then said, " of this bed of amygdaloid, leads to the 
conclusion, that while a general disposition to stratification prevailed in the 
aqueous menstruum, there existed a number of partial spheres of aggrega- 
tion. Thus, while one portion of the fluid was depositing grains of cal- 
careous spar and quartz, and enclosing these with wacko, claystone, or 
felspar ; another portion was depositing basalt, clinkstone, and greenstone, 
together with nodules of flint, jasper, and calcedony, in the form of agate 
balls. . . . These facts, in the history of agate balls, prove their i^multa- 
neous formation with the rock in which they are enclosed." 

But this stedfastness to old views never made him indifferent 

to new facts. These were welcomed by him in the spirit of a 

true philosopher, and were permitted to modify or even to 

reject cherished former views. 

Reference has been made to the eminent conchologist, 

Sowerby, in the extracts given above from his letters to Neill. 

On receipt of specimens from Dr Fleming, Mr Sowerby wrote, 

" I feel highly gratified at your ardour and zeal, so promptly 

expressed by sending such tender rarities so far. Your kind 

friend, the Rev. Mr Lambert, of Trinity College, talked of 

recommending me to your favour. He has great zeaL" Again — 

" My Dear Sir, — ^It gave me much pleasure to receive, by your favour, 

the History of Rutherglen. I think you might add much to lire's History. 

I anticipate your kind intention of sending me some rarities. When you 



I have quite spare specimena, if ever bo oommon, I eball be glad to have them. 

r Idontunderafand the figures in Ure's book, in manjreBpectB, without BpHci- 
mens ; luB Pafeila fungitti, hia wchUa, jislica' teeth, Ac If not difficult to 
procure, I slioold bo pleased with Bome of the charred branches of trees, 
tbe varieties of hard cool, and minute shells, I will attend to your letter 
n all partioulflTB. If I can send you anything, pray say how, and I will 

I Bocompauj them with my Ehicidatioa of Colours for your acceptance, to 

I entertain you a little, I am. Kind Sir, jours very faithfully, 

" 3d Maj-vh 1815. Jas. Sowehbt. 

"2 Mead Place, Lambeth, Surrey." 

[ This letter is interesting, both because of the reference to the 
I Histoiy of Rutherglen,* and an indicating how little progresa 
[ had been made in British paljeontology at the time it was 
I written. A glance now at the rough figures given by Ure, is 
I sufficient to detect the species from which his drawing had 
i been made. David lire's hook was a special favourite of Dr 
Fleming, Ho had early found in it a breadth of view, and an 
accuracy of observation, iu the young science, geology, which 
I were not eqvialled in his native country at the time ; and in 
I his after labours, in more advanced science, he had great plea- 
[ BUre in reieiring to the work of the Scottish Church Proba^ 
\ tioner. 

The revival of physical science in Britain towards the close 
of the last, and during the early part of the present, century, 
had extended its influence to Ireland. Associations were 
formed for its promotion in the capital, and in one or two of 
the large provincial towns. In Cork a society was founded, by 
a royal charter obtained in 1813, for providing lectures in 
" Natural Philosophy, Chemistry, and Natural History, includ- 
ing Mineralogy, and Botany, and Agiicultiu-e." The associa- 
tion took the name of " The Cork Institution." In 1815, its 
managers caused advertisements for a lecturer in natural his- 
tory, to be inserted in the Edinhiu-gh newspapers, and Dr 
' Fleming made application. At this time he strongly enter- 
tained the thought of leaving Flisk and settling in Ireland, in 
. order that he might betake himself to natural science, not a^ a 
f leisure study, but as the business of his life. As regarded 
• Bhi-yr;, of R^<llargl*« % /?e)., D. Un. Glasgow. 1793. 
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emoluments, he thought that, if permitted to add the fees that 
might be obtained from private classes, to the salary of JBIOO 
allowed by the managers, his income, even at the commence- 
ment of his work, could not be less than he had at Flisk, where 
his stipend did not average more than J* 150. In his letter of 
application and inquiry, he referred the Directors to his scien- 
tific papers already published, and added^ — 

" To all these testimonials I could also add the most ample recommenda- 
tions from the following gentlemen, to whom my character and pursuits 
are well known : — ^Bobt. Jameson, Prof Nat. Hist. Edin. ; J. Playfeir, Prof. 
Nat. PhiL E^n. ; Dr Hope, Prof Chem. Edin. ; Dr Monro, Prof Anat. 
Edin. ; Dr Barclay, Lect. Anat. Edin. ; Dr Murray, Lect. Chem. ; and from 
Dr Brewster, Dr Wright, Dr Yule, and Mr Neill, Edin. ; and to Dr Leach, 
British Museum. I have thus candidly stated to you what I conceive would 
be my pretensions were I to appear as a candidate for your lectureship ; 
and iJthough the situation be one which would be most congenial with my 
feelings and pursuits, I trust you will forgive me for thus appearing by my 
^eries to temper my zeal for science with a little worldly prudence.'' 

The answ^ from Mr Edmund Davy, Lecturer on Chemistiy 

and Secretary to the Institution, was, in some respects, very 

favourable. Neill, however, seemed to see farther into the 

matter than his friend. He writes urging caution, and so 

puts his views as to tempt the young minister of Flisk to set 

his mind on something higher than the Cork lectureship. 

" Without, he says, more satisfactory tidings than the Secretary's lett^^ 
I would think it rash to give up Flisk. How respectable is your station in 
society, and in the literary world, as you now stand. Minister of the 
Church of Scotland, F.R.S.E., universally considered the first Zoologist in 
Scotland, one of the first Geologists, your name ranked among the most 
distinguished writers in the Supplement to the Encyclopaedia Britannica^ 
and conveyed down to posterity along with them in Napier's preface." 

In a letter, of date 20th January 1816, Dr Fleming, in 
answer to a communication from his friend, hinting at pecu- 
niary loss if he should remove to Cork, compares his present 
mcome with the prospects before him, and resolves to make 
farther inquiries. Dismissing the lectureship, he gives the 
bachelor' of Canonmills a somewhat tempting glimpse into the 
parlour at Flisk : — 

" After dining with Mr Syme, I took my station at my own fireside, at 
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six o'clijck, — ^the room comfortable, my wife contented, and reading 
'* Waterloo," and a favourite' ' yellow yoit ' (yellow hammer) ready to sleep 
upon my shoulder. Under such circumstances, I am in good spirits^ and 
purpose replying to your letter, and then, if I do not forget, to several 
' Annals' ' matters. 

" What seemed most noxious in the Annals was the quiet way in which 
Professor Jameson takes or gets all the merit of ascertaining the beds of 
trap in the Old Red Sandstone. There is something mysterious in the 
proceedings. When I published *Papa Stour,' the Professor insisted that 
I must have committed an error in describing conglomerate as conform- 
able with the clay stone,&c., of that island ; and his reason for considering 
me wrong was, *no such arrangement exists in the Wem. Geog.' My 
Dundee paper confirmed ' Papa Stour,' and then I got loose of trammels, 
odious and injurious. He knew that I considered the Ochils as a part of 
' Dundee,' and older than the coalfield ; and I told him that the range of 
•hills from Dundee to Perth were Old Red Sandstone I Nay, after I was 
at the Redhead, I visited Kinnoul Hill (the day you went to Forfar) and 
saw the regular succession from the base to the top. Nay more, I expressly 
told him (upon my return from Arbroath), that Dunbar was not what he 
suspected, but that it belonged to the Old Red Sandstone, and that between 
Traprain Law and Sunnyside he would find beds of Clinkstone Por. alter- 
nating with the limestone of that district. Jameson visited Dunbar, 
changed his faith, and gave the W. Society a paper, the contents of 
which were carefully published ; while my Redhead paper was scarcely 
noticed, except my account of the gravel beds. I was advised to^reserve it 
for the Wem. Mem., and in the mean time the boldest assertions which 
it contains have been verified without any notice, publicjor private.i^To 
Jameson I feel all the deference due to a great master of the science, but 
still let justice be done. Now, taking all circumstances in connection, 
I do consider that there is something mysterious in all this, and begin to 
suspect that I mudt either publish my observations when made, or serve 
as a step of the stair to those who consider not upon what they are 
trampling." 

Dr Fleming intimated to the managers of the Cork Institu- 
tion his willingness to take one course of lectures, and resolved 
to take Neill's advice to " see things with his own eyes before 
he determined on a pennanent settlement." He was unani- 
mously elected over several other candidates, and delivered a 
course of eighteen lectures on Botany in the spring of 1816. 
His Presb3rtery, with great kindness and ready liberality, not 
only granted him leave of absence for three months, but took 
upon themselves the supply of his pulpit. The lectures were 
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iiuMt HucooMHful. HiH vigit to Ireland led hinL greatly to the re- 
grot of a number <yt friends he had made in Cork, bat much to 
tho delight of Ncill, to give ap the intention which he had 
onco ontortoined of making Ireland the place of his abode. 
While there his mind had not been engrossed with the lectures ; 
for on returning, he drew ap and published an interesting out- 
line of " Observations on the Mineralogy of the neighbour- 
hood of Cork," This paper is characterised by evidences of 
the same powers as have been noted in connection with his 
liiineralogLcal survey of the northern isles, — discrimination, 
readiness in the application of nomenclature, and an apprecia- 
tion of the value of marking the relation in which different 
series of strata lie to each other. 

After he returned from Ireland, he drew up and read the 
first paper contributed by him to the Royal Society. It is en- 
titled, " Observations on the Junction of the fresh water of 
Bivers and the salt water of the Sea'' The subject had long 
engrossed his attention. Three years before he had described 
the mode of observation, and indicated what he thought might 
be the value of it in relation to the existence of shore plants, &a 
at a much greater distance from the sea, than existing views of 
the reach of the tide would have warranted to expect. But 
though this paper is both interesting and ingenious, it is clear 
that he regarded it very much as given for the sake of appear- 
ance, having been so long a fellow without having made any 
addition to the Society's proceedings. Indeed, at this period 
he had not time for any literary work which did not yield im- 
mediate pecuniary advantage. For several years he had been 
able to add something to his small income as a parish minister, 
by his labours in the literature of his favourite sciences. The 
following letters to Neill give us a view of his work in 1819 : — 

" I Wtt sUU very busy, but, alas ! the progress is slow, the subject exten- 
^YCt, and ia order to do it justice, I would require the private use of the 
whole l^ariaiau ooUectiou of ComparatiTe Anatomy. 

♦' You say ym are still overwhelmed with the cares of this life, yet, 
Btrange to tell, you are studying Italian for amusement ! Rather prepare 
a eourae of leetures on Horticulture, or the Physiology of Plants. The 
new gardeu will require a kcturer !! 
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'^ I have seen the first number of the new Review. The articles appear 
in general to be written by young hands. There is rather a feebleness of 
style. At the same time there is a distinct account given of the contents 
of each book. In the review of Birkbek, for example, the views and 
true character of that author are infinitely better exposed than in the 
Edinburgh Review, even independent of the peculiar political bearings of 
the latter. 

" My situation excludes the hope of ever being a traveller. It is my 
intention to collect facts patiently, to read nature more than books, and 
trust to Providence more than to politicians. 

" Mrs F. joins in warmest regards. — Yours ever, " John Fleming." 

"imiVbv. 1819. 

" My Dear Sir, — When I had finished looking over the Sertularia papers, 
another packet arrived, and I now give a general reply to the whole. 

^' I was glad to see the last paper, as enabling to correct a mistake into 
which I had fallen in consequence of relying on the general accuracy of 
Mr Templeton. 

" I have no objections to the insertion of the Rail in the Memoirs, ac- 
cording to the vdshes of Prof. Jameson. It was originally sent to fill up a 
blank rather than to gratify a desire for having it published ; and although 
ten gmneas a diieet is an object, in a year like this, when the stipend will 
scarcely exceed ^150, 1 am not so intent upon cash as to regret that it goes 
to suf^rt the Society, even should its profits fatten the bookseller only. 
. . . Waugh has taken care to supply me with food, having sent Green- 
ough's book (far from good), the 12 vol. Linn. Trans., and Samouelle's 
Entomology, a despicable performance, and Scoresby's work likewise falls 
into my hands when published. ... 

''^Many thanks for Montagu's paper. I thought he had communicated 
a fig. of the head and teeth — ^but there is no reference. For shame if you 
have begrudged him a plate I If you are in possession of his drawing, I 
should like to have an opportunity of copying it. 

" Young Alex., the son of your friend, came into this world on the 3d 
of July, and in the notice it is the 4th. It will disturb no one but his bio- 
grapher, should he deserve one. 

" Who is the author of ' Sandstone Petrifactions ' — a partizan obviously 
of crystalline deposits. But such crystallizations are nearly as unintelli- 
gible as a central fire vnthout fuel and air — they exist only in the imagina- 
tion, not in our experience. It would be easy to cut up this theory by the 
roots ; indeed, its only prop has been destroyed by an observation in my 
Cork paper. Petrified shells gradually pass into the matter of the sur- 
rounding rock, therefore they cannot be fragments, but contemporaneously 
formed figured masses, if this test can be relied on, — a conclusion which this 
theorist would scarcely venture to draw. Yet, either the test must be re- 
linquished .and its dependencies, or this absurdity received. 
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the principlee of any one arrtuigement. Bather utonlah U8 at first with 
tho iramense variety of these animals ; then mention the attempts at ar- 
tHngement ; on what riews these attempta were made ; give us one com- 
plete nrrongemcDt as a standard of comparison, and then -the synoptical 
TJewB in their order. In anatomy, you use tho word cranium for the head, 
and say it is large in proportion to tho eize of the body. Now tEio cranium 
is small for the aize of the body, but the head, which incIadoB the bones of 
the face, remarkably lai^, The bones of the vertebra) are formed of curti- 
la^noua rings, but conttuD a fluid not a cartilaginous substance. In page 
CG7 yoQ call the transverse prooeases spinous, but the Bpinous prooessee on 
ribs are attached. Yon speak of bonoa unconnected with the skeleton ; it 
would have been better to have said that many bones of the skeleton are 
connected only through th« medium of soft parte, aa the upper extremities 
in many quadrupeds are connected with the trunk. All bones in fish are 
not softer than in the mammalia. The bones of the ear are, in some fishes, 
ta hard as any bones in the mammalia. The spinal marrow is conveyed 
in fishes, in tho same way as in quadrupeds and birds, on the dorsal aspcot 
of the vertebne and in the bifurcation of the spinous processes ; but the 
Bpinons processes are not inclined, and they stand at a distance, so that tho 
epiaa] marrow con easily be seen through the largo intermediate spaces. 
Tour terms, superior and inferior, posterior and anterior, have scimetimea a 
reference to the bock and breast, and sometimes to (lie bead and tail. If 
yon adopt not my nomenclature, at least use terms of a definite meaning. 
The meaning wjiich you put into ambiguous terms will not always be tbo 
meaning that is taken out of them, 1 was expecting to have seen you in 
Edinburgh this week, and was congratulating myself on the pleasure of a 
long conversation upon these subjects. Cuvier come quite safe ; and I 
am, wiCh best respccta to Mrs Fleming, my dear Sir, yours with esleem, 
and most sincerely, " John Barclay." 

" My Dear Sir,— The Doctor having written his sentimenta at my re- 
quest, handed mo tho letter, open. Let me know whether you possess 
Barclay's ' Anatomical Nomenclature.' If not, it shull be at Fliuk next 
week. I slated to tho Doctor that your only ofjjection would probably bo 
to the adverts, which are not constructed according to tho English analogy ; 
— dorsad, slemad, &c. Prof. Jameson read your paper, and shewed the 
epecimeus. In concluding, ho made some remarks, first praising, and then 
expres^g a hope that you would extend the paper before publication, and 
also try to give specimens of some of the minerals aud petrifactions nut 
sent. Moha* and Brewster were thora, Moha spoke to mo of you, and 

■ Frederick Moha, Profoasor of Mineralogy at Frejburgh, known to minora- 
. logistshy hia •' System of CryitaUographi/," an ahlo review of which, from the 
I pen of Sir David Brewester. appeared in 1821. Sec Wernerian Transactions, 
'da tbo Frimitive Ibrma of Rocks;" and for a paper by Moh$. 
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r^reited be taw fo tilde o^ jocl Both *)f them, with Junesoii. Allan, 
ke., came lo Canoorailla to dise. '^ Pat. Nnix." 

The enameratioii, in the introductonr remarks, of the mode 
of treatment to be followed, shews that he had attained to a 
point of view in advance of most natnrafista. He resdved to 
deal with his sobject in audi a waj as thal^ while systematic 
arrangement and strictl j defined specific diaracteristics should 
be kept in view, he would give heed to structural peculia- 
rities, to habits as &r as they could be ascertained, and to 
the economic value of different specie& In reviewing the 
History of Ichthyology, he gives the names of twenty-4bur 
anthers whose wo As he had consulted, and of eighteen whose 
proposed systems he had examined. The writ^' has looked 
into several of the least accessible of these, and he finds that 
the outline given by Dr Fleming bears evidence that he had 
well studied the original wojAsl These wcnks range firoan 1533 
and 1555, in which years respectively, Bdan poUidied his 
^^ De AqaaiUibusJ* and '^ La Naiure ei DiversUe des Pcitsans 
avee Uurs Portraits" up to 1803—4, when the Ichthyokgical 
part of Shaw's '^ CfenercU Zoology" was given to the puUicL 
In the survey he deals carefully and critically with the systems 
of WHJUmghJby and Ray, Daley Ariediy Klein^ Liwna^s, 
Qronovums, Brwnidiy Cuviery Laeepede, &gl His notices of 
writers on British Ichthyology are equally numerous and discri- 
minating. They range from Merret's '^Pinax Rerum Naturor 
Uwm BrHanmcarum" 1667, to Ltms " Fauna Orcadensis" 
1813. Among others, he notices Donovan, and his friends 
Turtony Montagu^ and Patrick NeiU* The ch^ters on 
" Stmctnre and Functions,'^ and on the " CVnidition of Fishes," 
may be read by the young Ichthyologist with profit, even now 
when this branch of science has come to be associated with so 
many mere great names than even those quoted abova"f- 

^Geitefml Bcicetkyac on rarions importaiit sabjects in Mmeralogj,** Edin. 
FhiL Jour., ToL xiii, 1825. 

♦ SeOTi ^Ugt cft Fiahea found in the Firth of Forth, and Bireis and Lakes 
near Edmburgh,*' waa read to the Wernerian, and is printed in vol. i. of the 
Trar<aaction9. 

t Prof Owen, Milne Edwards, AgsLssiz, the Prince de Canino, Yarrel, &c. 
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CHAPTER III. 1820 to 1829. 

Hjdrozoa — Bcroe — Hirudines — Scisssurella — Insecta — Helminthology — 
Voyage in 1821 — Submarine Forests — Philosophy of Zoology — ^Letters 
from Curier, Barclay, Turton, &c. — Separate Papers — ^Distribution of 

British Animals — Modern Strata — The Deluge — Dr Buckland Sir 

William Hooker — ^Professor Jameson — History of British Animals 

Antiquarian Pursuits — Tombden Wares — The Old Bed — Hugh Miller 

Dr Anderson's Mistakes — Climate of the Arctic Regions — Bev. W. Cony- 
beare — ^Pig's Foot Controversy — ^Dr Mantel — The Wheat-Fly. 

Having finished Ichthyology, Dr Fleming set himself earnestly 
to work in Natural History. He had, for a good while, been 
giving much attention to the general views, which were soon 
afterwards matured and embodied in ''The Philosophy of 
Zoology" His correspondence at this time also bears evi- 
dence that he was rapidly accumulating those stores of know- 
ledge, which were to find a place, as illustrative facts, bases for 
induction, and authoritative references, in " The British Ani- 
Tnals" In 1820, he was labouring successfully among the 
Hydrozoa. To the Wemerian, he sent the description of " a 
species of the genus Beroe* which had not hitherto found a 
place in " British Zoology/' In the same commimication, he 
told the Society that he had found in the neighbourhood of 
Flisk, two leeches, also new, Himdo tesselata and H, lineata. 
Soon after, he communicated " Observations on some species of 
the genus V'ermiculiLm of Montagu,"t amd described four new 
species. To the same Society he made known his discovery of 
the pretty Sciasurella cri8pata,l which continues to be asso- 
ciated with his name, in recent works on Systematic Con- 
chology. The circumstances connected with this discovery 
well illustrate his shrewdness as an observer. So early as 

* AcALEPHA. Ord. Ctenophora — ^Fam. Beroidm. 

t Now described under Serpuladce. X Family, Haliotidce. 
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sides, in fa,YO\a of wormS; it should be hinted that green corn, plants, and 
flowers, are not so much injuied by them as by many species of insects in 
their larva or grub-state, and by unnoticed myriads of those small shell- 
less snails called slugs, which silently and imperceptibly make amazing 
havoc in the field and garden.'* 

It in no way detracts from the ability shewn in this article, 
to say that it might now be greatly improved In some points, 
it is at fault, as in the explanation of the motion of the earth- 
worm, and in others, as in the habits of the same creature, it 
tnight be largely supplemented. While working in sudb 
channels, he was not unmindful either of the unremunerative 
Wernerian, or the remunerative Edin. Phil. Journal. To the 
Proceedings of the former, he communicated " Dewlike Drops 
on Leaves of Corny" " The Water Rail," " Sertviaria," " New 
species of Vorticdla/'* &c., and to the latter, " The Arctic and 
Shia Chdh" " Sertvlariagelatvnoaa" " Ch/jmgea ofCoU/wrvrh 
the Feathers of Birds" &a In 1821, a favourable opportunity 
occurred of acquainting himself with the west coast of Scot- 
land, and of obtaining some relaxation from the severe mental 
labour connected with the preparation of his first great work. 
He was invited by his intimate friend, Robert Stevenson, Esq., 
to cruise with him along the west coast, in the Government 
Lighthouse Yacht. They put in for a few days at Campbelton, 
and the worthy magistrates paid them the compliment of con- 
ferring on them the freedom of the " guid toun.^' They were 
elected with all honours, " Burgesses, Freemen, and Guild 
Brothers of Campbelton, with power to them to bruick, and 
enjoy the privileges, liberties, and immunities belonging to 
Burgesses, Freemen, and Guild Brothers of the samen.'" 

" My voyage," he writes to Neill, " was very agreeable. Mr Stevenson 
was most attentive, and enabled me to do a good deal. I regret much that 
we had no dredge on board. I was so fortunate as to find in Kirkwall Bay 
the Asterias niger of Muller, new to Britain, and in Loch Broom a Tere- 
bratida (recent) very different from the T, cranium from Zetland. It is 
more like a pecten, and bears a very close resemblance to some of the fossil 
species. I satisfied myself, beyond a doubt, that the reputed species of the 

♦ A paper in which hints were thrown out which have led to a correct esti- 
mate of the Cilia on such creatures. 



K genua PediceUaria of MuUor, considered parasiticiil on the Echinus, are, in 
f feet, organa of that animal. In mineralogy my obaervations were too 
deaultoij and hurried Ut be Hntisfnctoij." 

"We are etiU Bomewhnt at isaue about the note on Extcmion^.* I do 
admit oU jour premiaea, but 1 deny your coccluaiona. Eitcnaions do not 
, die at (or near) a partionlor time, because the plant from which they were 
kidcen has reached the term of ita natural death. There is no suoh law of 
I »tgetablQ life rendering the diBsolution of both simultoneouH, or nearly so, 
la the fact of the vaU-flowsr demonstratee. But this is not the oonclu- 
jon at which 1 turned the blow. It -woe at the asxertion of Smith, which 
J you have in jour paper (for which I return you many thanks) repeated, 
' ^taXpnpagatum bt/ Seeds is Ute only triit reprodvdion q/TLiSra,' Now this 
8 a bafefoiwd naaertioD in opposition to innumerable faots, and it appears 
w a ooDcluaioD from premises which do not warrant such an inference. 
f If I have still misunderstood Knight's views, it is because they are unin- 
t teUigible, and many must ba similarly mistaken, for the docbrines which I 
W bave attacked I have heard defended both in Scotland and Ireland, nnder 
ttiie protection of Knight authority The not^ as now modified will, I 
f trust, not appear bo offensive as formerly. You attach too metaphysical 
wing to the terms mjmpaihi/ and idejiiity, and infer that I was speak- 
ing of the ifock supporting grafts, when 1 liad obviously in view the parent 
stock from which the grafts were taken. When I have more leisure, I may 
perhaps extend this note for the Horticultural Society. In some of ita 
L beoiings the subject ia curious, and might probably be rendered neeful," 

'On his return, Dr Fleming had resumed hia ministerial and 

I scientific labours with renewerl earnestness. He visited the 

I households of his parish ; and to science, he communicated three 

I inteteeting papers, entitled, " Gleanings of Natural History 

I during a voyage in 1821," and published in the Edin. Phil. 

1 Journal. He also sent a notice of a Submarine Forest in 

} the Firth of Tay, to the Royal Society. In this paper, he dis- 

cusaes several interesting questions, bearing upon submarine 

forests in general Readers will notice, that even at that time 

(1822), he had come to question the hypotheses regarding 

Bhore-elevation and depression, which then generally prevailed, 

and which still influence several eminent geologists. Next 

year, he published his " PhUoaopky of Zoolojjti." This work 

' contains the thoroughly matured thoughts of many years, on 

I the important questions treated in it. An analysis of a work 

' By eattingj, and, as in the tulip. 4c., bj bulbs. ScE Phil. Zool, vol, i. p. 426. 




eo well known by naturalists, is not needed hera" The fol- 
lowing letter from Baron Cuvier will indicate the high esti- 
mate in which tLat profound naturalist held " Tlie Philosophy 
of Zoology" : — 

" MonBJGur,— Je coDiiiuBBais dejii tout le merite et tout l'Int^r6t de t'ouvragB 
que Tous areK publie sur la Zoologie et que jo m'ettm empreaso tie me procurer; 
~ Ce temoigno^ 
boaucoup de re- 
UD peu pi OB ap- 
1m upplicaliona 
OS foesilee, voiu 



u prix a le tenir de votre 
de votre eatimo Di'ost intiDiincnl preoioiut et je vous ( 
conmusaaiiw. J'suraia doainj toutotuia que vcius eus 
profciiidi ma theorie des tiucsbtenees d'oi^Disatioii 
nombreuees que j'en eu faite» daaa mon ouvrago sui 
aurioa probablemont reconnu qu' ella s'eloigne moina que tous ne orojes 
de Totre fa^on de penser, et surtoul tous aurJez evite de la preHeoter comme 
uu appui du materiiiUDmo, 

" Je no vous on prio ptia moina, Monsieur, do recovolr avec mes remenn- 
meiis rexpreaaion da mos sectuaeos Ics plus distiuguea, 

•'Paris, Nob. ZOfh. IS'M. Bs. Cctibb." 

The work found its way into the hands of \f. Zendrini, the 
aecomplished Professor of Mineralogy and Zoology at Pavia, . 
and was by him translated into Italiau. It is still a 
in Italy. " Dr Malcomson," says Hugh Miller, in a note tal 
page 21 1 of " The Old Red Sandstone," " lately found an ele>fl 
gant Italian translation of Fleming's Philosophy of ^ooiog^fyT 
high in repute among the elite of Rome." 

Some time before giving this work to the publie, Dr Fleming 
sent a copy of it to his friend Dr Barclay, than whom ther^fl 
was no better judge of the subjects treated of, and received thi 
following communications > 

"Edinburgh, Oet. %th. 1822. 

" My Dear Sir, — I am now ready, after mauy interruptiona, to cummu- 
oicatti the opioioa which I enterbuu of jour tirat volume. The seooud I 

• An analysiB both of this work and of the " BritiBh Animala," wa« given 
bjme mliie North BritUh Reaiew forFebruaiy 185B. The cxpoailion of what 
ig known BB the " Dichotomous SjBiem of ClassiiicatioQ," first proposed on the 
continent by Lamark, and in Brilain bj Dr Fleming, led to ranch contro- 
versy. The Quinariana, led on by M'Leoy, were all in. arms against it. Finn- 
ing dealt some heavy blows at the " Quinarians" iu several journals, and espe- 
cially in " The Qaarterly." in Bn able artiele on " Syttemt and Methodi ofNa~ 
tural Eaton/." If any reader wishes to see a fall statement of this controveray^M^ 
in which there are not a few topics intcreBling to the philosophic natnralisl, IT 
may refer him to Prof Rennie's excellent edition of Col. MoTitagv'i Omitho ' 
logical Dietionary, a work which owes much of its uaefolnest to the preriolflj 
improremonts of Fleming. 
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lent, and will be ef much advantage in convepng U. 

interesting, bat Tory comprehenfflve yirnvB, Tf &aj things objectionable 
aro to be found in it, I think tJiey will be a few of your anatomical dCBerip- 
(aohb ; not because thej are jncorrect, but because they are not suffideatly 
minute foi anatomists, and more than too minute for genenil renders, to 
whom, without plates, a considerable portion of them must be unintelli- 
pble. Several of them, likewise, are descriptions of a apeiaee or genua in^ 
to which many particulars are introduced which belong not to the order or 
elasg in general, and which ought not to enter into the idea which we are 
to form oorroctly of the whole. Your observations on the faculties of the 
tnind are not only excellent in my opinion, but in Bome partjculare even 
Buper-escellent, especially on instinct and reason, on liberty and necessity, 
and on the degrees of the intelleotual powers possessed by the lower ani- 
mals. Your observations on those subjects, I think, are new ; and, aa you 
state them, so obviously just, that it is a matter of surprise how they have 
nob occurred to some hundreds of zoologists before your time. But philo- 
sophers, like others, have a partiality for far awa' fowls and fair feathers, 
and, like young fishers, ore apt to cast their Une on the opposite side of 
the river, though most of the fish which they labour to catoh be on the side 
next to themselves. Men, in genoml, are too fond of dwelling on their 
Buperiority over the lower animals. Thej have neither wings to fly, nor 
fina to swim, naj, in comparing themselves with insects and quadrupeds 
thej feel a pride in having only two foet t« walk upon. And aa for the 
reason of which they boast, it leads a few of them, it must be confessed, to a 
knowledgeof God and to the cultivation of arts and sciences, but not a small 
nnmber to poverty, sin, and wretchedness, to prison, esile, and the ^bbot. 
Were yon to start for a vacant chair in logic, moral philosophy, or meta- 
phyaica, and were I to recommend you, I should simply refer to your ob- 
servations on the faculties of the mind, which are not founded on merely 
the speculations of the closet, but on accurate and oomprebensive views of 
the animal kingdom at large. Excuse these few remarks, and believe me, 
my dear Sir, witli much esteem, yonrs very truly, John Barclay." 

"Edttdmrgk, Oct. 111. 1822. 
" My Dear Sir, — I have now got as far in jour second volume as page 437, 
and am much pleased with your excellent observations on the metho<l of 
investigating the character of animals. There are many important remarks 
I see in your general descriptions, which are not to be found in the tableau 
elsewhere, as the Regne Animal of Cuvier. Blumonhach and Cuvier have 
certainlj, in several respects, improved as well aa altered the loological ar- 
rangements of Linnaeus, though I think that in general we oftener meet with 
alterations than improvements in such arrangements, I could wish that 
you, ot one of such information as you, would publish a tabular view of the 



(lil^cnl Eoologiml anangements, aod duitincU; poiiit out what are imprarvi-l 
meats, noil wb«t an mer« ulterntions, procoeditig from caprice, TUiitf, iV^ 
a resll«89 sprit for ionoTation. 'lliese oltemtions, changee, 
mentB, or whatcT^i the_v b«, hare dune niich to retord the piogrees and 
check tfaeeathoMasiD for natural bistorj. I at one time thought that Cuvier, 
bj his iotiiaate iind wlenaive knowledge of oumparative utatomy, and bj 
making tt go hand in hand with the study of Eoolugf, would ham settled 
thb tretleiB anxiety for tvform. lint he seems to have fUoed too much 
confidenoe in structure, on the mjiposition that the structure rega]at«d ths 
inleUectual powers, and what he calls the |ihenumena of oi^anio life. Thai 
it doee so to a certain pxtent, and, in man; tvepects, is oertmnly true. 
Upon the euppo«itioii, however, of Aristotle, that the etructare is formed to 
he sobserrient to the prindple that animates it, and that the organs are i 
wDUuodated to the powers or faculties uf that priuinple, the characturB 
that principle, to (ar as thej are indicated hj diapositioiie, habits, and in* 
stincts, should Dot be overlooked ; and eepedollj as many itnlmn ts of Ter^ 
diffiireut habits and instincts scarcelv present anv well-marked and obvioUS 
diffbrettoes of structure, comparative anatomj falb; here short of its object, 
and though it does much, we are apt to expect more from it than it pOT- 
fonos. It can hardly predict from the structure and its or^ns the diffe- 
rent iusdnots of the hare and the rabbit, or the different iDsdnots of Uu 
common rook and the common crow. As you have admitted, and I think 
justly, both intellectual oud active powers in animals, aud both in somo 
measure r^ulatcd through the medium of the animating priniaple, the ^- 
farent modes of its u^ng the structure and the screral or^ms over wtiidi 
it predominates, might form same important distinctions among (ho lower 
ffnimft lB as well as man, where the di&renoe of habit, genius, and monnen, 
not the difference of structure and or^ns, chiefly ucoupy the attention of 
the novelist, divine, and civil historian. Mr Bossel the surgeon, a groat 
admirer of your works, was wondering lately haw far the difierenoes of cha- 
racter &um disposition and habit might be added to the differences of cli»> 
rocter from structure and organs in sooti^cal arrangements. He if 
perhaps fully aware of the difficulties. In dead specimens, or in spedmeod 
fium abroad, where the naturalist has never bod on opportunity of obaunr- 
ing them ulivo Ln their natural state, what can he do but confine his 
tiuD cntindy to the structure, from whiuh hie knowledge of cranponktiTa 
anatomy will furnish him only with very general and vague ideas <^ tlM 
speoifio diepoutionB and habits, I am not such a master of Eoologicftl 
mcudatnre as to form any judgment upon it, that would merit a 
of joor attention. ,...., 

" From the great pleasore and the qnantity of information which I 
derived from the perusal of a previous part of your valuable work, 1 
ceed from page 437 to peruse the remainder, where I hope to gleai 
uew ideas and instructions for myeclf, though, from mj tgnonmoe 
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HuhJBcCs tbat follow, I can hfirdly presume tu trouble jou an; more with 
my remarka, wbich oiust appoor in^gniliauit to a well informed natuToliBt. 
The Diilj ailditional remark which I have to make at preaeat is this, that 
in page 409 jou infer the exiatence uf tostu in muUuBca from their eeleo- 
Kon of food. Now I believo tbat even in many of the warm-blooded nni- 
mols, it in rather the aenae of smell than of taate tJiat directs them in the 
choice of food. — With much real esteem, and many thanks for the pleasure 
ymi have afforded, believe me, my dear Sir, youra moat truly, 

"John Barclay." 

When Dr Tiirton, tlie well-known conchologist, perused the 
Philosophy of Zoology, he wrote to Fleming ;— 

" Dear Sir, — Allow nie ta retnm you my warmest thanks for the enter- 
laiument and instruotion I hare received from your very iuterealing work 
on Zoology. 

" Thirty years and more havo 1 been an anxious inquirer into the progress 
, of natural Bciencc, and can safely say that, except from the works of Liune, 
I have never been so fully gnitilied. It is just what thia department of 
sdence wanted; abrief but suffioientlyoomprchenBivo display of this attrao- 
ttve department of human knowledge. Lamork is too diffuse ; Stewart is 
too confined. Tour work ranks you not only among the soriptoroa feU- 
oiorca, but among the fondatores. 

" I entreat to be admitted among your correspondents, and shall rejoice in 
»mmunication and exchange of what can be mutually serviceable to each 
other's pursuits and wishes. 

" Idy calunet, although extremely rich in rare and valuable exemplars of 

the southern coosta, is yet defident in the laodem diecovetieii of the north. 

Tour CWopu* anotnalu» I once possessed a specimen of, but accident has 

I deprived me of it. Terd)raiula Cranium and Terebratula auriia, are sub- 

[ jects that I much oovet, but am afraid they are too predous to hope for the 

possession of; yet would I exchange for them sieounons of new disooveries 

■ which can only come from my own coUectJous. 

" My new and splendid work on the British Bivalves it is probable you 
ha»B not seen. In the fire which lately took place at Nixon's, the Copper- 
plate printer in London, my plates were destroyed; and B£ few impTeasions 
had been taken off, the oopios are become extremely rare. What, however, 
renuun, will, I trust, Ihll into the hands of true concbologists ; and before 
they art all gone, 1 can offer a copy, for a copy of yonr own work, to send 
to my eon in America — and some spedmens of the Onopua awmtalug, 
TcrdinCuta Craniutn^ and Tereb. auriia. Any other of the nortbarn 
vnrie^es which you might think acceptable, I shall not only receive with 
pleasure, but endeavour to compensate for in exchange — if you will favour 
me with your list of desiderata. If you miiko a general collection of 
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Britiah shells, I think I can fomish yon with a doaen, or nearly so, of new 
and beautiful subjects, not yet edited, and of course inter rariores. Oblige 
me by an answer to this, as I am extremely anxious to establish a corres- 
pondence in Scotland, upon mutual prindples of interest and science. I 
have the pleasure to be, my Dear Sir, yours truly and faithfully, 

" Torquay, Devonshire, July 1. 1823." Wm. Turton. 

The acquaintanceship thus begun, ripened into fnendship 
between the learned, amiable, and enthusiastic, Enghsh concho- 
legist and the pastor of Flisk. 

Shortly after the publication of the Philosophy of Zoology, Dr 
Fleming transmitted a set of papers to Professor Jameson's 
Journal, which attracted veiy great attention at the time, and 
which are still to be r^arded as valuable contributions to 
Natural Science, and one of them as claiming the attention of 
all who are taken up with the important physico-theological 
subject with which it deala The papers forming this set are 
severaUy entitled, '' The Influence of Soeiety in the Distribu- 
tion of British AnimalSy^ " Remarks on Modem Strata,'* 
and *' The Geological Dtiuge, as interprfted by Baron Cuvier 
and Pmfessor Buddandy inconsistent triVA the Testtmony of 
Moses and the Phenomena cf Nature." These papers bear 
testimony to the closest habits of obserYati<»[i in the study of 
Natural Histoiy, to great discriminatiiMi, and to a rare capa- 
city of induction. That on the Distribati<m of Ritidi Animals, 
called forth a reply firom Dr Buckland in a letter to Professor 
Jameson, which was inserted in toL xiL of the PhiL Journal 
In the opening words Buckland says : — 

*^ Allow m»f throng the me^um of your Jomiia], to CApicas my ofafi- 
gatxMis lo Dr Ileiiiiii^ for the handsome manner In whidi he has ^nken 
of my BeHqukt Dihmamt in your last nunber,. and for the mild and gen- 
tlMBanly tone he baa maintained, while expteea i iig his ofinicas on eefinin 
points whflieon he difaa firom me. I fwriecftly eoindde widi tiha* enunent 
naftonfisl aa lo the expedieney and the neceesky of iDo 
ef tihe FobbQ wotid, hy the analog aibided by tihe straetare and hdbilB 
of fiTing planfcs and animalwy and hy the ofenlion» of nntare now pnning 
hefoiem^ 

Business called Ihr Fleming to Lc^idon, and on bis way 
south, lie spent some time in Caml»ridge, wh^re, in the absence 
of his firiend Prof Sedgewkk^ Dr flaoislow shewed him much 



I Mudness, took him to dinner in Jesus College, and led him to 
[ every thing of scientific interest in the university. When in 
London ha wrote to Neill : — 

" I hiive been at the Zoological Club, where I wns introdooed to all the 
lending men, and where I heard, for upwards of two hours, Mr Vigors 
preach on the oiBnities of birds. Of science there wa» little, but much that 
maj be termed declamation. Nothing ia the go here but quinnrj divisiona, 
and groupa returning into tbemaelves. R. Brown promised to iutrtxluce 
me, but tailed. I, howeyer, hare found in Mr Hope a most uaoful and in- 
telligent friend. IIo speaks in the warmest manner of your kindnces, and 
hopes to see you in town. The museum at the Indian House -was open to 
me by Dr Horsfield, who seems an intelligent fellow, I was at tho Royal 
Sodety, and heard an eloquent opinion of anatomical analysis by Dr 
Granville, on a mummy. He demonjrfraieii the subject to have been a female, 
upwards uf forty, to have borne seyerol children, and to have died of diseased 
nt«rus and ovaiia. Sir E. Home was in the chair. Last night 1 was at 
I theLiunean, Sir J. K Smith in tho chur. Little was done of any moment^ 
I but I became acquainted with seyeral new naturalists. Old Kirby pleases 
I me much. On Friday, at the QeoI:%ical, I met Bucklaod." 

Dr Buckland's conraranication to Professor Jameson led not 
only to a reply Ly Dr Fleming, but to a full exposition of his 
' views on the whole question of the Deluge, under the title 
I quoted above. He experienced, however, some annoyance 
\ from Prof. Jameson's treatment of his MSS. To NeiB he 
1 wrote in 1826:— 

" N,B, — I have sent you my Reply to Buckland. When I left you Pjr 

[ London I was almost satisfied that no reply was neeesBary, In London I 

I become convinced of the impropriety of tHence. But instead of a reply, I 

I have taken np tho subject in a new form — taken the bull by ears, and 

I carried the war into the enemy's country. The publio will now judge 

> who is in the right, and as 1 feat no dread of the hierarchy, I wiU maintain 

my poaildon until vanquished by truth. The notes contain the r^ly, so 

that the general reader may read them or not as he pleases. I wish the 

pap«i to be read in the Wemerian Soolety as early as convenient, and to 

bo printed in tho ^t No. of tho Phil. Jour. 1 will oonverso with Prof. 

Jameson when over on this subject. He led me into the scrape by asking 

me to write the paper on the Influence of Society, I hope he will form tho 

' ring and let me have fiur play. To my own prejudiced mind my arguments 

appear incoatrorertible. I long to hear your opinion." 

Again, " Mybeing curt, ia some cases you point out, arose from my de- 
sire to shorten a long article. I think that even without the notea tho 
Osonian will have a hard morseLto ohew — with th^m the thing would have' 
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been complete — bat wbat can I do 7 The printer has a very poor opinion 
ijimj prudence, the editor has the prejadicea of a professor in such fuU play, 
that he tries to screen a brother. Buckland may call me ignorant, an- 
noonoe my want of candour, and all this in him be proper, quite civil, 
^ntlemanlike ; but it seems, in the council of the editor and printer of 
£. P. J^ that I ought not so much as to repeat by name these harsh ac- 
cusations, much less make any reply, but quietly submit to insult, and 
ill usage, lest the pride of an Oxonian should be humbled.'' 

Agun, '' So the journal goes on I And my ' paper in hands, minus two 
or tiiree of the notes I* I confess I could wish aU of them in, for I am not 
pleased with the manner in which the whole business has been gone about. 
My first paper was marred by the addition of two or three notes by the 
editor, injurious to its respectability. Buckland's reply appeared, but with- 
out notes. In fact, the editor stood by and saw me gored with rhinoceros' 
boms, and seemingly wishing my adversary success. Now when I offer to 
defend myself, a portion of my armour is withdrawn, and I am not permitted 
to fight in my own way. Nay, I am not allowed to be present at the con- 
ference, or consulted about the notes. Now, my good sir, tell the editor 
that I wish all the notes inserted, and that I will not be satisfied unless my 
wishes are complied with. I wish to act fairly to others, and as a Scotch- 
man, Nemo me. In fact, it was in compliance with the wishes of the 
editor that I wrote the paper out of which the controversy has sprung, so 
that I consider him bound in honour to assist me, and not to lead the readers 
of the journal to suppose, as some of them have done, that his views are 
opposite to my own." 

But that Jameson was not insensible to the merit of Flem- 
iug'H papers, though chary of offending the Oxford savant, is 

evident from the following : — 

" For Dr Noill. University, Thursday. 

" My Dear Sir, — I will avail myself of your kindness to have a letter 
ready for L. Edmonstone. I have not heard of Fleming for an age. Buck- 
land has been frightoriod out of his Deluge — by Fleming and others— but 
I am not disposed to give up the Mosaic Deluge — even geologically con- 
sidered. Buckland's book is a failure, and therefore very open to censure. 
Yours ever faithfully, " R. Jaubson." 

An extract from the summing up of the " Modem Strata" 

will shew how soon he had occupied the groimd held in the 

Lithology : — 

"In viewing these different groups of modem strata, it is surprising to 
oliserve the various causes which may have been concerned in their pro- 
duction, and the intermixtures of the individuals of ihe animal and y^e- 
tabU kingdom, of fresh-water and terreajtrial productions, with t}io§e of 
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a niiioh havo token pkce. A most iotereeting quettCion at the 
Bome time hero preseuts itaelf, luid one whiob involves aume of the most 
importaDt epeculatioiis in geology. Are wu to oooaider the caiiaea by which 
thediffarent modem etrata have been produced, as analogous to tliose whiuh 
have oontributed to the formation of the strata belonging to the mora un- 
it epochs of the earth's bUtory ? If thie question be answered in the 
sSnnative, the occurrence of Iresh and Bait water deposits in the some 
hallow, and the rematne of land and sea aniiuola in the same bed, will 
oease to eieito our surprise ; and many of tho irregularities, in thioknoaa 
and extent, and arran^ment, which the strata exhibit, will more eaaitj be 
referred Co their true uaiise. In snch oirounutances, the geologist will diij* 
cover the importance of attending to the geognostical relations of the mo- 
dem Btrata, and the laws which influence the phjBicol and geographical 
distribution of the present races of or^niaed beings ; in order that, by 
proceeding from the dislmct to the obscure, he may quahfy himself for 
illustrating, with a greater chance of success, the various changes which 
the crust of this globe has undergone, 

" lu examining the pecuUar eharactera of the uauses which operate in 
the production of the modern strata, we discover, in their results, three 
groups possessing very difl'erent features. — In one we witness matter brought 
&om an umiaturul alale, or &om a high level above the sea, and deposited 
in a more natural condition, or nearer the level of the sen. Such are the 
depositions of detritus, lacustrine and marine silt, and lacustrine diluvium. 
In another, the causea in operation preeertt, in some measure, the tendency 
of the wearing and lowering of the elevated parts of the earth, and tho 
prodoots are soil and inland saad-drifts. — In a third group, tho matter de- 
posited is brought from a natural condition, near the level of the sea, and 
elevated into an unnatural situation. Such are the products of shore saod- 
drifte, — of marine inundations, and of voloanio erupliuns. How far those 
cuusea may have mutually counterhalanoed one another, in the great scale, 
and during the difierent epochs of the earth, con scarcely be satisfactorily 
determined in the present state of geolo^cal science." 

Shorter contributious to scientific journals shew how fully 
occupied he was at this period. To the Weraerian he sent a 
" Deecription of a new specie of Plumalaria, collected by the 
Arctic Esqieditiwi, under Oapt. Par-nj" " On a new Biiiislt 
Spedea of ■Spatan'fus ;" to Dr Brewster's Journal, " On Hit: 
Neptunian Formation of Silicea/ii Stalactiies," " On Ike Dt- 
fdiation of Trees;" and to Prof. Jameson's Journal, "On 
British Testaceous Annelide3." In the midst of these labours, 
he was not only working hard at his next great work, hut was 
T up an plaborate»epistoIary correspondence with men 
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id maeoce. Indeed, many more than hiB admiring frigid 
KaJl vere now williDg to regaid him as one of the first nata- 
waihsU of the age. Among these was Sir William Hooker, 

who wrote to him in 1824 : — 

^ Them sre among Captain Pany'f marine plants, collected in his late 
Anelk Expedition, a Spongiaf one or two SertularuBf and a Tubularug, I 
Mief«, Being a •traager to thia department of zoology, I should esteem 
ft a griett fkfoar if jou would nanfe them for me, and write anj remarks 
Itiat mlgjiit suggest tbemseWes to jou, to be inserted of course in your name 
in tim appendix to the forthcoming narratiye of the voyage." Again, " I 
mumt endeavour to offer you an inducement to come [to Glasgow], in assur- 
ing you that there is a very valuable collection of insects in the museum 
of our College, principally, as you are probably aware, named by Fabridus 
hioMolf/' And again, " I for my part have no faith in the metamorphosis 
of plants into animals, and vice versa. But I am quite aliye to the difB- 
enliy of distinguishing the essential marks of the two kingdoms." 

H'm eminence as a naturalist would appear to have had its 
dfiawbacks. He had been asked to write for Dr Brewster's 
Journal, and remembering the not very handsome treatment 
be had once and again received from the Professor, he was not 
imwilling to break with him altogether. Neill sought to heal 
tl*e breach, and Fleming wrote to him not a little indignant * 
at the way in which he had been treated : — 

" I bare found Dr B.'s friendship uniform, and kind, and intimate — 
' the councils ' t irregular, cold, and distant. As men of science there can 
be no competition. * The counciL' is bolstered up by his professorial chair 
and the museum. Dr B. stands on a broad foundation of diBcovery and 
generalisation. Dr B. has mentioned my name on suitable occasions with 
fieepeet ; the Prof, has erased mine from his editions because it was coupled 
with Thomson's Annals of Phil. Geological relations which I have deter- 
mifMsd, in opposition to his avowed declarations * that such things could 
not be,' have been subsequently silently presented to the world as his own« 
Kay, I have not a few proofs something approaching to ill usage. I know 
Urn^ he can compliment when he has an aristocratic motive— but I have 
jfound him acting as if I was not worth his while— others have suspected 
u JUttie jealousy. Tet after all I am willing to keep on good terms with 
him. 

* '•*■ Anger It one of the sinews of the soul ; he that wants it hath a maimed 
nuiid, iind like Jsicob, sinew-sbraDk in the hollow of his thigh, mast needs halt. 
Kor Vb it go<x! to cod verse with a man that cannot be angry." — Fuller's Holy 



The publication of " The British Animals" (1828), added yet 
more to hia fame as a naturaliet. The subject had occupied 
hia attention almost from boyhood. He had felt the want of 
I 6uch a handbook for students, and had resolved to supply it. 
To this task he had brought rare attainments in the know- 
ledge of the bterature of the sciences, and of the habits and 
habitats of the animals described, as well as of extinct species. 
It is not saying too much to aver, that few, if any, recent 
British Systematic Naturalists have not been obliged to it. 
This is evident from the references to it in almost eveiy mono- 
graph in different departments of Zoology and Palteontology. 
The PalEeontological part of the volume was a new feature in 
a work of this kind. It is indeed true, that in the progress 
of Natural Science, many additions have been made to the 
species there mentioned, and that such modifications have been 
made in systems of classification as to render it in a great 
measure of comparatively little value to a tyro in science, But 
to those who took from it their early lessons, and who have 
used it as a manual and book of reference, it is still invaluable. 
It is to be hoped that the time is not far distant, when a re- 
arrangement of its parts may be attempted, and such additions 
made to it as would bring it up to the present scientific point 
of view. The work received a cordial welcome from the most 
eminent naturalists of the time, and its claims on them 
still continue such, that he would be held little able for his 
taak, who should attempt authorship in any department, into 
which Fleming entered, without a knowledge of Ids descrip- 
tions and discoveries. Among those who hastened to acknow- 
ledge the debt of gratitude which men of science owed to him, 
were his correspondent M. Zendrini of Pavia, and Sir William 
Hooker. The former wrote : — 

" Je voudiaia vodh dire benuooup de chosee aui votro nonvelle ouvrago, 
The SrUkk Aaimala, mvis j« dois cnundre de paraitre flatteur aur tout a. 
un auteur duuS d'lme a rare modeEtie. Suremeat c'eiit ud modele daiia 
win geoie, qui aora unite partout sij I'ordre rigoureus, la m^Bara cncvenable 
dana los choees, la sngacit^ dee vuea, ot ToriginaJite seront appreuves. Je 
lerodmirer, ot josoutiaite bien vivemeutdo la vuirappliqag 
a I'ltolie." 
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Sir William Hooker wrote : — 

" I beg to reium joa mj best thanks for the present of your ' History of 
British Animals/ the appearance of which I had long looked £ar. I feel 
very glad it has fiUlen to your lot to publish this great desideratom, and I 
wish you might be induced to take in hand a similar work for an Univer- 
sal Fauna. I presume you will do so as far as regards the Zoophyta, and 
if I can find among my Alg89 any of this tribe which I may think will in- 
terest yon, I will select them and send them to you. I think I had a few 
common ones (seeming to me at least) from the Gape of Good Hope, with 
some sea-weeds. I may probably be engaged here (Glasgow) all summer, 
as I have all Franklin's and Richardson's plants to describe, and very many 
from North America." 

It is in every sense a History of British Animals ; and the 
strong antiquarian tastes which characterised its author, en- 
abled him to bring illustrations from many remote sourcea 
Thus, imder Felia Catua (p. 15), he remarks : — 

" It is generally believed by naturalists that the wild cat is the parent 
stock of the Fdis Catua (p. 15), var. domesticus, or oomm<m house-cat. 
Several circumstances seem to be at variance with this supposition. 1. The 
tail of the domestic cat tapers to a point, while in the wild cat it terminates 
abruptly. The head, too, is larger in proportion to the body. 2. The siae 
is much smaller, a character at variance with the ordinary ^ects of domes- 
tication, though probably resulting in part from a poor animal or v^etable 
diet. 3. It would appear from the L^^es WalliosB, that, about the banning 
of the tenth century, the domestic cat was hi^y piiaed ; for, amcmg the 
laws of Howeldda, relating to the prices of animals, the price of a kittpn 
before it could see was fixed at a penny ; till it caught a mouse, twopence ; 
when it commenced mouser, fourpence. Had the cats alluded to been na- 
tives of these islands, it is not likely that so high a value would have been 
attached to them, especially if we take into consideration the ease with 
which they are reared, and the rapidity with which they multiply. Hie 
spotted variety, termed the cypress cat, is noticed by Merret, who eiays, 
(Pin. 169,) ' Enutritur in sedibus nobilium.* The domestic cat is prohaUy 
derived from Asia, and may be regarded as one of the few of our ns^iil 
naturalised quadrupeds. Its period of gestation is sixty-three days.'' So, 
under Bos Taurus j — '' Several varieties, if not species, of oxen appear to 
have occupied the British Island, in a wild state, at no very remote period* 
Lmhsy {* Do Origine, moribus et rebus gestis Scotorum,' Rome, 1678) 
m^niionii herds of * Vacccn non cicures ' (p. 10), which frequented the 
mountiiinouif districts of Argylo and Ross. These probably were the parent 
nUfcM (/( our domesticated varieties, which, with but little care, are reared 
ill tlM» ramtiUsr districts. 
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"The 'bovet ayhxares' of Leeley (p. 19), which were of a white coUiiir, 
poaseeMd, as he states, 'jvbam d^iam, oc dimiisam instar lamis ; ' while 
Sir fiobort Sibbald Bajs, that, in liifl day, they did not differ in form from 
tlie common kind. The remains, however, of this white breed, with the 
murale and ears black, may be found mised oecaaionally iu our domestio 
kind. In a pure state, they are prosorved in the parka of a few of the no- 
bility. The retiioins of oxen, which occur in marl-pits in this country, 
seem all to belong to the spooies tavrua. Many of the akulls, however, 
eshibit dimenaions superior to tloae of the krgesl domesticated kinds. A 
skull in my poeseseion measures 27^ inches in length, 9 inches between the 
horns, and IIJ inohoa acrose the orbits. 

"The manes, which several authors slate to have chfiracterised the wild 
oxen of this country, atid their remarkable ferocity, probably hod a refe- 
rence to the Bos Urns, a species once indigenous, as attested by the uocur- 
reoce of its remains in the recent strata. A skull of this spedea, found by 
Mr Warburton, at Waltou in Essex, forms a part of the collection of the 
Geological Society of London ; and another akull found at Woolwich, esists 
in the Museum of the Royal College of Surgeons, London. This species 
differs remarkably from the Boa Taurue, in the front being swoUen, broader 
than long, the hums taking their rise lower than the occipital ridge, and 
the riba being fourteen in number instead of twelve. This species has now 
become scarce on the continent of Europe, and probably at no distant pe- 
riod will become estinct." Again, under CenmsiJamo, — "The only notice of 
any animal of this kind ever having inhabited the British Islands, is oon- 
tainffll in a paper giving ' An Aooount of the Peat-pit near Newbury, Berk- 
shire,' by John Elliot, M.D, 'A great many horns, beads, and bones of 
several kinds of doer, the horns of the antelope, the heads and tuaks of 
Itoars, the heads of beavers, &c., ore also found in it ; and I have been 
told that some human bones hare been found; but 1 never saw any of 
these myself, though 1 huveof all the otheiB.' Phil. Trans., 1757, p. 112. 
The foUowiog pajisoge of Torfmua (Hist. Ore. cap. 36), would lead to 
the belief that the Reindeer onee dwelt in the mountuins of Caithness, were 
it not extremely probable that red-deer were intended : ' Oonsueveraut 
ComiteB in Catonesian, iudeque ad montana ad vonatuni caprcarum ran^- 
ferrura quotannis proficisd' Several attempts have been made by the 
Duke of Athol and others to introduce the reindeer into the country, but 
these have hitherto failed." 

While diligently working at The History of Bfiiieh Ani- 
mals, he began a, correspondence with the Rev. Wm, Kirby, a 
naturaliBt whom he much admired. In the end of 182(3 
Savifiny had pi-iiited, and diatributud itnioug his fi'ieuds and 
brother naturaliets, his valuable monograph on the Amxelidee, 




and Dr Fleming was anxious to consult it After several fruit- 
leas attempts to obtain a copy, he applied to tlie amialfie and 
accomplished rector of Baruham for the loan of his, refLTeiice 
to which had been made in tlie " iTdroductifnt. to Entomdogy," 
In his letter to Kirhy, he says, — " What would I not give to 
be within a day's ride of Barnham, and to have as an instiructor . 
the author of Apwtn Anglice." Mr Kirby readily forwarded I 
Savoy's work, and, in a letter that accompanied it, he writes, 
" It is a great pleasure to me to be able to accommo<late the i 
author of Tlie Philosophy of Zoology, and I shall expect with | 
impatience the publication of The Fau-na of British Animala. \ 
I am going to prepare a new edition of the whole of the i^R- J 
troduct-imi to Entonu)logy — if you will favour me with a liatl I 
of such errors as may have struck you in the perusal of it, I I 
shall be much obliged." Tliis letter was not answered till after \ 
the publication of the British Animals. 

"Siaoel hail the pleaaure," bujb Dr Fleniiog in answer, "ufseeingyou, I 
have boon aadly interrupted in my labours by rc-peated attseks ofinflamma- 
tion in my eye^ a compliunt &uin which I fun now rapidly recovering. This 
eiroumstanco has compelled me for the present attempting the publication of . 
even a part of the 2d vol. The printing of the first is, however, I rejoice to A 
eayflnishod. Ifcompriaes thoohanicteraof the VerlArata,MoUuaca,ixaAIti^-^ 
diaia. I often wonder why so few attempts had been made to prepare Britiali j 
Faunas, but now when I reflect on tho time occupied, the drudgery of eyno- 
nime hunting, the obscurity of some descriptions, and the mis-statemoata in 
others, added to the carelessness or ignomnoe of compOors, I am inelined to 
think that many have begun the task and abandoned it in disgust, as I would 
have done, had the publishers not stood firm. Nor have I the slightest pro- 
spect of being repaid my espensos, to say nothing at all of the labour, 
am in daily oipectation of oopies, and one will be forwarded for you, and may 
I Bsk you to note any errors or defects. Since 1 have been absent froi 
desk for several weeks, I find my eyes improving ^t — though my ho] 
of recovery are but too frequently damped — ' by the clouds retur&iag 
the FMo.' I am enjoined to keep mneh in the open air for eierdso^ 
trust that, in the course of the year, 1 shalladdnotafewinsecta tomy small 
collection. But I feel sadly my want of help in species naming. Hope, 
indeed, in this respect has been my chief assiiitanoe, and he has acted most 
generously. If I could offer any thing in return, 1 would solicit fifom 
a few ' bees,' of different genera, named by you as stjuKiitrda, but I fei 
have nothing to offer worth your acceptance. 
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" In joor letter, jou nek tne to send you a list of such errors aa have 
struck me in perusing the ' Introduction to Entomology,' IfmjvEinitj 

le not kept in check hy a oonsciousnees of my entoinolugical ignotiLnce, I 

raid have felt proud, indeiid, of the compliment which you thus pay me. 
Lest you should consider me, however, as dcBcient either in gratitude or 
respect, I wiU odd, reluctantly, some remarks which, from their insignifi- 
oanoe, will probably sadsff you, that you have applied to a wrong quarter, 
and yet are they given with candour, as thnae which have actually occurred. 

" 1. Vol i. p. 35 1 . This atory of moles buried by Nccropbori, I believe 
to be without foundation, I have seen those beetles greedily devouring 
the maggots of the flesh-fly, and aoanitiing in the ground underneath for 
their pupsB. I have placed the pnpaj in earth towards tbo bottom of a 
flower-pot, filled it with looae earth, l^d a piece of bone or stone on the 
top, and then covering the whole with gaoze, introduced some of these 
beetles. In a short time they had dug into the eartb, and by thiur motJon 
had, in part, buried the bone or other substance, by the earth being pushed 
np at ita wdes where there was least resistance. When I now looked for 
the pupie they had disappeared, having been devoured by the silphte, I 
have satisfied myself on this subject, and noticed the result in Pliil. Zool, 
ii.568. 

2. tb. iSS. I believe Dr Barclay waa not aware of the observations of 
John Hunter, Phil. Trans,, 1792, which I have noticed in Phil, Zool, ii. 
S44. 

3. lb. 507. The woapa in this neighbourhood obtain their paper from 
the decayed surface of wooden posts, aa I have frequently witnessed. 

4. Vol. ii., 223. 1 am not persuaded that the final cause of the bee-like 
appearance of the voliunilaa is to dcc«ivo bees. I had a dog who knew 
well the diSeronce between a wasp or bee and volucellse. The former he 
boat down with his paws from the window, the voluoelliB he swallowed 
with eagemeas. The bee which knows a stronger bee, might surely know 
a fly in disgiuse, 

5. lb. 362. The paragraph which begins at the bottom of the page I do 
not well understand. Caloric seems to excite muscular eneigy in insects 
just Hfi it does in animjils higher and lower in the scale. 

" 6, lb. 447. The reference to Dunler at the bottom of the pi^ should 
have been to PhU. Tmns., 1T92, p. 1C2. 

" 7. Vol. iii,, 10. In staling the difference between the Arackniiia and 
Crtalaeea, there appears some confusion in assigning a system of circula- 
tion, and ^lls to the former, produced appurcntlj at tbe printing office, 

" 8. As you have agnified your want of agroeincnt with the Theory of 
InstJnot ^ven in tbe work, I, of course, am prohibited from making any 
remarks, 

" 9. Quinary Sgnlem. I infer from the praises you bestow upon this sys- 
tem and its drcular groups, that you have found it to hold tfuo in the elass 
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Inaecta. I have sought in Tain for proofs of its valne unong the Vertdtraich 
MoUuscaj BadicOa, and Anndides. I was glad to enjoy, in the spring of 
1825, an opportunity of hearing Mr Yigors's demonstration of the doctrine 
in its application to birds. But so far from being satisfied, I still beliere 
that by the same mode of procedure as followed by Macleay and Vigors, 
500 circles could be made out as easily as five. I once thought of publish- 
ing my objections to this system, that some of its zealous votaries might b» 
induced to try to obviate them, and that I might perceive in their strength 
or weakness where the truth lay. But I have withheld, as I dislike contro- 
versy. Tet it is painful to hear others rejoicing in the value of a discovery 
of new laws which they point out, and to feel such a degree of stupidity or 
ignorance as to be unable to perceive wherein the discovery consists. Such 
is my state, and I feel it the more as I am conscious I have, for the sake 
of acquiring some knowledge of the great laws of the animal kingdom, sub- 
jected myself ^to a good deal of reading, observation, and reflection, under 
circumstances ill calculated to encourage research. 

Mr Kirby writes in reply, — 

" Barham, May 16. 1828. 

" My Dear Sir, — When I look at the date of your very kind letter, I feel 
quite ashamed that I have not sooner thanked you for it. 1 must plead, 
as some excuse, a more than usual portion of employment. I have under- 
taken to arrange and describe the insects collected in the late expedition of 
Oapt. Franklin and Dr Richardson, which are numerous. 1 am likewise 
preparing a theological work for the press, add to which the correction of 
four or five sheets per week of the new edition of the Introd. to Ent., and 
my professional eng^ments, and you will allow that my time is valuably 
occupied. I must confess, however, that 1 am naturally ^ven to procras- 
tination, and will not say that 1 might not in all this have found time to 

thank you for your very acceptable communication. 

'' lAmdon^ May 20. 

'^ Thus fax had I proceeded in my answer, when it occuired to me, that 
as I was going to town 1 might send this letter, together with a small box, 
containing a specimen of each genus of British bees, by a parcel from Long- 
mans to their correspondent at Cupar-Fife. I called there yesterday, when 
they informed me they should have an opportunity of getting it conveyed 
on Friday. I therefore again take the pen to finish what was begun so 
long ago. I am glad Savigny proved so usefUl to you. It treats of a de- 
partment of zoology to which £ have never had an opportunity of paying 
attention, from my distance from the sea. I am sorry you have been suf- 
fering fix)m too much use of the microscope as I conjecture. Eyes are useful 
organs that cannot easOy be repaired, we must proceed &ir and softly with 
them, and let them have their holidays. My own have suffered much 
from over use. Now I hope 1 am grown wiser, and if I find any tendency 
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to inflammation, I throw aside the miorosoope for a time. I am greatly 
obliged by yomr kind intention to send me the first vol. of your British 
Animals, which I long much to see. Will you have the kindness to send it 
to Longmans, as I do not find it there. When the new edition is fiinished 
of the Introd. to Entomology, I shall desire my bookseller to send you a 
copy. You will find it more complete than the former. The two first yols. 
are finished, and we are half way through the third. I am much obliged by 
your corrections, but several of them were too late. If you consider what I 
have said in the letter on the Definition of the term Insect in the third 
vol., and in that on Systems of Entomology in the fourth, you will see that 
I have avoided expressing myself decidedly on the quinary or quatemo- 
quinary system. The coincidence of several naturalists, without consulta- 
tion, forming such a system at nearly the same time, was the principal ar- 
gument that induced me to regard it at all vnth an eye of favour, but I 
thought then, and am still more convinced of it, that it wants to be 
thoroughly sifted, and its weakest parts pointed out, before it ought to be 
received. I should like much to see the objections that have occurred to a 
naturalist so practised and acute as yourself in these departments which 
you have investigated. To confess the truth, I must confess that I have 
been rather disgusted by the attempt to face the system, and assume that 
it holds universally. I attempted to prove with regard to numerical sys- 
tems that difierent numbers prevailed in different departments, as tvino, 
three, &c., as well as five or seven. What I most complain of, is, that the 
value of the groups is not sufficientiy considered, and if the defender of 
any one of these systems can but find his numbers^ he is not careful to esU- 
maU them properly, and ascertain whether they are primary, secondary, 
&c. No other difference should be in the value of eaeh set of groups, than 
what may be produced in ascensu or descensu. As aH instance in 
point, my friend Dr Horsfield, who is a man of great talent, and in general 
clear-sighted, but rather too deeply enamoured of the Quinary Arrange- 
ment, in his late number on the Lqndqptera of Java, instead of taking the 
obvious and natural division of them first given by Linn6, and adopted by 
all modem writers on the subject, though under the name of Diumaf Cre- 
puaculariat and Nodumaj has to make up the No. 5, split the Noduma 
into three, BombysidcBf NoctuicUBf and PTudonidoRj which are certainly of 
less value than the two others. In fact, the Noduma are resolvable into 
mere equivalent sections, for the GeomdrcBj &c., and the TinecBj should not 
form one group. 

'^ But I don't know whether you will comprehend me, and therefore will 
not further pursue the subject. My only object is to shew, that I have 
not adopted this system in totOy but only think, it may h.o\6, partiaUy^ but I 
should like to see a friendly controversy on the subject carried on by its 
friends and opponents. I am, my dear Sir, with great respect, yours very 
faithfully. " Wm. Kirby." 



He had, like most other philosophic naturalists, an earnest 
love for the study of antiquities, and had made such good uae 
B of bis talent, as to have attained to Archaeological Generali 
I jiions BO early as 1824, which are generally associated mow wil 
) the works of Worsae,* and other Scandinavian aQtiquaric& 
His habitual caution, however, served him better than thei 
love of generalization has done them. While acknowledging! 
the great perioda which they associate with, (1.) the uae 
stone weapons, (2.) weapons of bronze, and (3.) weapons of iroi 
or steel, as indicating stages of civilization, he did not let tl 
generalization so run away with him, as to hold that each^ 
period was well defined in itself, and separated hy a broad linQJ 
from the others. He held the contemporaneous use of aK^ 
kinds, and associated hie conclusions rather with the employment 
of instruments of a certain material for special puq^oses, and 
with the relation of the people to the raw material, than with 
their general condition. He would not have reasoned, when 
he found in the Bible " knives of flint" used in connection wii 
mcumcision, that the people, at that time, were so rude as ni 
to know how to use iron and brass. So too with respect 
modes of burial One form of interment at a certain peiio^^ 
does not warrant the conclusion, that no others prevailed. Aq' 
opportunity had occurred of enlightening the district in which 
he laboured on some of these points, and he embraced it. An 
urn had been found in Tomb-den, Cults, and a letter had ap- 
peared in the Fife Herald craving information regarding it, and 
l)r Fleming wrote three letters on "Fife Antiquities" in 
r to it. He says, — ■ 
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" So far OB my obaervationa extend, the vmt which ars found oonuecfed 
with stone coffins n&d eaima, throughout Sootlaud, are ortvro kinds, differ- 
ing in aha and t)io purposes to which thoj have been applied. The smatl 
tiTng are from three inches to upwaids of a foot in diameter at the mouth, 
with a narrow base, and seldom exceeding fourteen inches in height They 
usually consist of clay, tempered with sand derived from decomposed whin- 
stone, such as may be seen at Scotstarvit, Urumnod, Luthrie, or the Blade- , 
Gtiini, near Nowburgh. The texture, consequently, is coarse, though ti 

• Primtvnl Anliquitiet, by J. J. A. Worrae. London, 1849. ThaDane* h 
fkiiiland, Ski/fawl, and Inland, by J. J. A. Woraae. Lonilon, 1 
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predominate. These vessels appear to have been dried in the aun ajid 
then slightl/ baked in the fire, and are little inferior in value to tbe earthen 
veseela labriciiled by BOme of the Highland clans at the present day. Thia 
kind of urn is ueuoUj found in cairns situate on small eminenoeB, and in 
company with many others. Eaob urn is placed on its base with ii» moiUh 
uppermost, and surrounded with flat stones set on edp and covered at top 
with a Sag, thus forming a kind of coffin which seldom excoeds thi'ee feet 
in length or eighteen inches in breadth. In this kind of um, I am in- 
ulined to believe, no bones are ever found.* The one from the Tomb-den, 
did not contain any, that were visible, and the blackness of the matter at 
its bottom and sides, which seems to have excited some doubts in the mind 
of your correspondent, may have been produced by several eitraneouB 
causes. In an urn, found in a stone coffin connected with a cairo, on the 
form of Eoater Fliak, a few years ago, no remains of bones were visible. 
It was brought to me before the earth which it enclosed hod been dis- 
turbed, further than by the workman having thrust the end of a rib a short 
way into the suriaoe. I proceeded to take out the earth with the greatest 
care, be^nning to eivavate round the sides so as to leave an entire pillar 
in the middle. But I did not perceive the vestige of a bone, or any thing 
different from common soil Not, however, satisfied with this evidence of 
the absence of bones, or their ashes, I macerated a portion of the earth in 
muriatic aoid, and added caustic ammonia, but no prerapitate of phosphate 
uf lime appeared, unequivocally indicating the absence of all traces of the 
earth of bones. I may add that the bonee found in the cairn retained only 
Ihuir earthy portion, all the animal matter hod disappeared. 

" We cannot, however, regard aU the cairns, which occur in Scotland, 
as having been erected over the dead, at a period antecedent to the Koman 
invawon. For many of these are known to have been raised at a compara- 
tively recent dale, as after the buttle of Largs in the thirteenth oentury. 
But, in almost ail coses, there are oiroumBlancea connected with the con- 
tents of the cairn, which serve to a certain extent for fixing the era of its 
formation. In the most ancient cairns, the rude urns are sometimes ac- 
companied with stone instruments. Those which contiuu the remains of 
Roman arms, must have been erected at or subsequent to the pcri{)d all uded 
ta. Perhaps at nearly the same era may be dated those which oontwn 
bronze ornaments or amulets. But surely, at a much more recent period, 
must we fix the date of the erection of those, in whichhave been found iron 
spadee, or stones with the sigu uf the cross. Besides these cairns and urns, 
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which may belong to diatajit epochs in the history of the ancient inhabi- 
tants of this country ; there are other sepulchral monuments, of a more re- 
oent date, which are interesting objects of inquiry to ihe Fife Antiquary- 
The first of these which may be noticed are Standing Stones. Such monu- 
ments are usually regarded as of Dcmish origin^ and intended to commemo- 
rate the £Edl of some piratical leader of that nation. This opinion is, to |i 
certain extent, countenanced by the firequency of their occurrence in the 
northern parts of Scotland, even to Thule, which were the scenes of so many 
exploits performed by these Scandinayian adventurers, and to a very recent 
period so much under their influence. Perhaps an examination of the 
ground at the base of Uiese stones, might furnish some evidence tending to 
fix the period of their erection. Indeed all these monuments, whether, as 
detached pillars, or disposed in circles, should be carefully examined. We 
see no reason to respect that morbid reverence for the monuments of savage 
tribes, which displays itself in {protecting every cairn or circle, and planting 
the spot. While unexplored, they are as a sealed book, a dead letter. It 
is only by an examination of their contents that any light can be thrown 
upon the transactions to which they relate, or knowledge gained of the 
histc»ry of the people by whom they were reared. It is blind devotion then 
to cover them, and protect them by walls of tree roots — not more blind, nor 
more culpable than a reply which we once received while urging the pro- 
priety of opening an ordinary cairn : ' I am no fond about it, for they tell 
me that a man, east about, opened one of these old burial grounds, and a 
great many of his cattle died the next year.' Have any researches been 
made at the base of those standing stones which occur at Lundin, Path- 
head, Balbimie, or the one mentioned by SibbaM as situate at Doctoun, in 
the parish of Kinglassie ? If so, what results were obtained ?" 

His observations as a field geologist continued to increase in 
interest and importance. His attention had at a very early 
date, been turned to the Old Red Sandstone. He may, in- 
deed, be regarded as the pioneer of British geologists in what 
has, mainly by the magnificent labours of Mr Hugh Miller, 
become one of the most interesting departments of geological 
discovery and research. In 1809, he described The Old Red 
of Shetland, as, in the nomenclature of Werner, Floetz Rocks ; 
and for many years he seems, whenever his attention was 
turned to this series, to have looked at them as a man expect- 
ing hidden treasure. Nor was he disappointed. In a commu- 
nication to Cheek* 8 Edinburgh Journal, in 1 827, he says : — 

" In the summer of 1827, 1 obtained from Drumdryan Quarry, to the 
south of Cupar, situate in the higher strata of yellow fiandstone, certain 



or^niantB, which I rmdilj referrBd to tlie scales uf vcrtebraied aniuiaJs, 
probublj those of aliah. The largest (see plate 11., fig. I, ■Jit/iircvfitacale 
of the Soloplyckius,') whs one inch and one-tenth in length, about one inch 
and two-tenths in breadth, and nut exceeding the fiftieth of an inch in 
thickness. The part which, when in its natoral position, had been im- 
bedded in Che cuticle, b oomparatively smooth, enihibiting, however, in a 
very distinct manner, the aemidrcularlj-paranel lajers of growth, with 
obsolete diverging striee, ^ving to the surface, when under a lens, a reticu- 
lated aspect. The part naturollj exposed is marked with longitudinal, 
waved, rounded, anastom using, ridges, which are smooth and glossy. The 
whole uf the inside of the scale is smooth, though exhibiting with tolerable 
distinctness the layers of growth. The form and structure of the object 
indicated plainly enough that it had been a scale, a conclusion coiiflrmud 
by the detection of the phoepliate uf lime in its composition. At this period 
I inserted a. short nottue of the oceurrence of these scales in our provincial 
new8ps]>er, tlie Fife Serald, for the purpose of attracting the attentiun of 
the workmen and others in the neighbourhood, in order to secure the pre- 
servation of any other specimens whiuh miglit occur. 

" Nearly a jear after these scales had been discovered, not only in the 
upper, but even in some of the lower beds of the Yellow Sandstone, I was 
informed that oi/sUr ghdls had been found in a quarry in the Old Red 
Sandstone at Olashbennie, near Errol, in Perthshire, and that specimens 
were in the posaeBsion of a gentleman in Perth. Interesled in the intelli- 
gence, I lost no time in visiting Perth, and was gratified to find that the 
supposed oyster shells were in fact similar to those whicli I had asccr- 
tuined to occur in a higher part of the seiiM. The scales were, however, 
of a larger siie, some of (hem exceeding three inches in length, and one- 
eighth of an inch in thickness. Upon mj visit to the quarry, I found the 
scales, as in the Yellow Sandstone, most abundant in those parts of the 
rock which exhibited a brecciat«d aspect. Many patches, a foot in length, 
full of scales, have occurred ; but as yet no entire impression of a fish lias 
been obtained. 

"Another ecale, oitfEsiNO fboh tsoeb alrk&hv noticed (see plate U., 

■ ^- ^1 ' JV"'^ 'if "" oblong tuherded plate trarersed diayonally ly CiTiea, 
ickich, binrcling one another a little abcHX the centrt, resemhks a tit Andreio's 
erosa, and marked on the edges iyJaitUlg radiating tines,') a about an inch 
and a quarter in length, and an inch in breadth. Tn external appeuranct! 
it bears u very close resemblance to some of the scales on the coinmoD 
sturgeon, and may, with some probability, be referred to an extinct specioe 
^^^ of the genus Aeeipenaer") 

^^^k A curioua controveTsj arose afterwards out of the comiQUQi- 
^^H cations to Cheek. Fleming does not appear to have taken 
^^B much notice of it, but Hugh Miller, with a noble generosity, 
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not often, it must be confessed, exhibited among men of science, 
girded on bis armour to do battle in vindication of Dr Fleming, 
whose early discoveries in The Old Red he was forward to ac- 
knowledge. In a note, already referred to in " The' Old Red 
Sandstone,^' Mr Miller, with his unrivalled characteristic power 
of reply, thus puts the controversy : — 

'^ May I craye the attention of the reader to a brief statement of fact ? 
I have said, that Professor Fleming, when he minutely det^cribed the scales 
of the holoptychius, hazarded no conjecture regarding the generic character 
of the creature to which they had belonged ; he merely introduced them to 
the notice of the public as the scales of some ' yertebrated animal, probably 
those of a fish. ' I now state that he described the scales of a contemporary 
ichthyolite as bearing, in external appearance, a ' close resemblance to some 
of the scales of the common sturgeon.* It has been asserted, that it was 
the scales of the holoptychius which he thus described, ' referring them to 
an extinct species of the genus Accipenser ;* and the assertion has been 
extensiyely credited, and by some of our highest geological authorities. 
Agassiz himself, eyidently in the belief that the professor had fallen into 
a palpable error, deems it necessary to proye that the holoptychius could 
haye borne * no relation to the Accipenser or sturgeon.' Mr Murchison, 
in his Silurian System, refers also to the supposed mistake. The person 
with whom the misunderstanding seems to haye originated, is the Key. Dr 
Anderson of Newburgh. About a twelyemonth after the discoyery of Pro- 
fessor Fleming in the sandstones of Drumdryan, a similar discoyery was 
made in the sandstones of Clashbennie, by a geologist of Perth, who, on 
submitting his new found scales to Dr Anderson, concluded, with the 
Doctor, that they could not be other than oyster shells ; though eyentually, 
on becoming acquainted with the decision of Professor Fleming regarding 
them, both gentlemen were content to alter their opinion, and to r^ard 
them as scales. The Professor, in his paper on the Old Bed Sandstone, in 
Cheek^s Journal, referred incidentally to the oyster shells of Clashbennie — 
a somewhat delicate subject of allusion ; and in Dr Anderson's paper on 
the same formation, which appeared about seyen years after, in the New 
Journal of Professor Jameson, the geological world was told, for the first 
time, that Professor Fleming had described a scale of Clashbennie similar 
to {hose of Dntmdryan, (i. c, those of the ffoloptyckkts), as bearing a * close 
resemblance to some of the scales on the common sturgeon,* and as pro- 
bably referable to some ' extinct species of the genus Accipenser.* Now, 
Professor Fleming, instead of stating that the scales were at all similar, had 
stated yery pointedly that they were entirely different ; and not only had 
he described them as different, but he had also j^^rec^ them as different, 
and had placed the figures side by side, that the difference might be the 
better seen. To the paper of the Professor which contained this s£ate- 



ttieQt, and to which these figures were attached, Dr Andjerson referred, aa 
' read before the Wornerian Society,' — he quoted from it in the Professor's 
words, — he drew aome of the more important facta of his own paper from it, 
— ID hia late Essaj on the Geology of Fife he haa availed himaclf of it etill 
more largely, though with no Boknowledgmont, — it has coDStituted, in short, 
by fiir the most valuable of all his discoveriea in connection with the Old 
Red Sandstone, and spparentty the tnuab minutely examined ; and yet bo 
completely did he fail to detect Profeasor Fleming's carefully drawn dis' 
tinction between the scales of the HulaplyMus and those of its oonlerapo. 
rary, that when A^/aesiz, misled apparently by the Doctor's own statomeDt, 
bad set himself to shew that the scaly ^ant of the formation could have 
been no sturgeon, the Doctor had the passage in which the naturaliat estn- 
bliehed the fact transferred into a Fife newspaper, with, of course, the 
laudable intention of preventing the Fife pubho from falling into the atoird 
mistake of Professor Fleming. There seems V> be aometlting rather inex- 
plicable in all this ; but there can be little doubt Dr Anderson could satis- 
factorily explain the whole matter, without oace referring to the oyder 
ahdU of Ckshbenoie. It is improbable that he couJd have wished or in- 
tended to injure the reputation of a gantleman to whoso freely imparted 
inatractioDS he is indebted for by muoh the greater portion of hia geolo^- 
eal skill, whoae remarks, written and spoken, he haa so extensiveiy appro- 
priated in his several papers and essays, and whose charactor is known far 
beyond the limits of hie country, for untiring research, philosophic discri- 
mination, and all the qualities which constitute a natumUst of the highest 

In the spring of 1839, Dr Fleming wrote a paper for Pro- 
fessor Jaraeson* on " Tki Ineiiffi^cienay of the Evidence of the 
swpiposed change of Climate of the Arctic Beijions-" This 
gave rise to the " Pig's Foot Controversy " between him and 
Rev. W. Conjbeare, the well-known author of the " Geology of 
England and Wales." The discussion deserves to be fiUly 
stated, because it is highly illustrative of several aspects of Dr 
Fleming's style and attainments. 

It was very generally held, that the palaeontological remains 
in northern latitudes warranted the conclusion that such regions 
once enjoyed a tropical climate ; " At which time our rivers 
were swarming with alligators, our lakes with tortoises, and our 
aeaa with corals ; when our caves were the haunts of bears and 
hyenas, and our forests the resort of tlie elephant and the tiger. 
• Edin. Ki'w Phil. Jouinal, vol. vi. 
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Nay, that in those northern regions, now suffering, during so 
great a part of the year, all the rigours of an iron winter, the 
climate was so mild as to permit the residence of the rhinoceros 
and the elephant," This had been questioned, mainly on the 
ground that the remains, though generally related to tropical 
species, are nevertheless those of kinds distinct. This led 
Fleming to question the soundness of the application of analogy 
in the determination of species, and in estimating climatal con- 
dition in old world ages. Cuvier, he said, though generally 
successful in its application in Comparative Anatomy, had been 
more than once led astray by it In proof of this he quoted 
his remark,* that " any one who observes only the print of a 
cloven-foot, may conclude that the animal which left the im- 
pression ruminates ; and this conclusion is quite as certain as 
any other in Physics or in Moral Science.'' "Observation, 
said Fleming, " had discovered many animals with cloven 
hoofs which ruminate ; but in such circumstances would it be 
safe to infer that all cloven-hoofed animals ruminate ? Con- 
ceive ourselves contemplating the footmarks of a sheep and sow. 
Under the guidance of Cuvier's declarations we would conclude 
that both ruminated, — an inference true in the one case and 
false in the other. " Dealing still with analogy, he puts 
three questions, — 1st, If two animals resemble each other in 
Rtnicturo, will their habits be similar ? The skeletons of the 
onniue, the polecat, and the otter, have a general resemblance, 
but how different their habits, &c. 2d, If two animals re- 
fltunble each other in external appearance, will their habits be 
ninnlar ? The common shrew frequents grassy dry banks ; 
whilo the water shrew dwells on the margins of ditches, and 
divoH \i\\{\ swims with ease. How dissimilar the habits of the 
rook anil of the jackdaw, of the heron and the bittern, &c. 
.'W, If two aninuils rt^semble each otlier in form and structure, 
will tlunr physical and giH>graphical distribution be similar ? 
The jjebm delights in tn^piciJ plains, while the horse can live 
in It\>liuul, &t\+ But, have not the remains of the elephant and 

♦ UaoheiTboji sur lea Osweinons Foasiles, i. M. 

t I mert»ly qiioio ihe Ulutitmtivo c^iaos, wh-hout pvingr an opinion on the 
meriii. No tinnlu, however, Fleming had the he^t of the argument 



ibinoceroa been found in Siberia, ! Yes, but are these indi- 
viduals of a species identical with any of those existing at 
present in tropical climates 1 If it be denied, as it is, that they 
. are similar, the general induction as to climate, is not to be 
depended oil 

This paper created no small stir among the English leaders 
of natural science, and Mr Conybeare came forth to do battle 
with the Fliak naturalist In the opening words of his roply, 
be makes a remark whieh was sure to awaken the indignation 
of hie opponent. Dr Fleming ia characterised as a " diligent 
and meritorious compiler in natural history" — a style of re- 
mark still common among not very well informed men, in 
reference to those who have outstripped them both in the field 
aiid in the hbraiy, under which they attempt to conceal that 
envy and jealousy of which generous natures are incapable. 
Tlie strong points of Conybeare's answer were these, — 1 st, Tlie 
fossil remains of zoophytes are those of the Lavi^lifercm^ poly- 
paria. This family is found most fiJly developed in tropical 
seas. There are a few in the Mediterranean ; beyond this 
latitude, according to Lamark's catalogue, there is only one. 
2(1, The only recent species of any size of Orvnoklea is a native 
of the Indian seas. 3d, The existing species of the IfautH/idce 
are confined to warm latitudes. 4th, So with CrocodilidcE, 
and the Okeloniana, with a few exceptions. 5th, So, too, with 
Mammalia — the elephant, rhinoceros, &c. The only conclusion, 
he says sarcastically, to which, under the guidance of his 
" Oxford Logic," be could come was, (1) that few, or almost 
Dime, of the above have their representatives in northern lati- 
tudes ; and (2) that seeing we meet with the remains of such, 
either fossilised or with the texture of the skeleton unchanged, 
the climate under which they lived must have been similar to 
that in which their existing representatives now live — it must 
have been tropical 

The reference made by Fleming to the sow gave rise to an 
incideait of a character somewhat ludicrous, In bis reply Mr 
Conybeare alludes to it with great keennes& 

■' Living," liB Baid, '■ in the count.rj, I mjHelf am in the hiiliit or koepinc 
mp (it these ' regiiiiiary legntcca,' of lUI other oninmla, as a friund of luiuo 
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calls them. Now, my pigs are not bisaloous, but wear four distinct toes on 
their feet) although the middle ones being most elongated and armed with 
large hoofs, certainly produce an external resemblance to cloven-footed ani- 
mals, which has occasioned their being classed in the Levitical law, (which 
purports not to be a philosophical arrangement), as dividing the hoof 
though chewing i^t the cud- The impression of their feet in walking 
may, if carefully examined, (as Ouvier says,) be distinguished from the 
genuine bisulca." 

Here then was a grave question, not for the minister of Flisk 
only, but for that band of Edinburgh naturalists, who had ad- 
mitted his claims as a prince among them. Are Scotch pigs 
really bisulcous ? The weightiness of the subject was at once 
seen ! The wise Wemerians met, sat in judgment on the dis- 
cussion, were perplexed, and had recourse to the way of use 
and wont in all societies, lay and clerical, of getting quit of 
their difficulties ; they appointed a committee of their num- 
ber — Messrs Robert Spittal, and Robert Stevenson, jun., to ex- 
periment, and report to next meeting. Their caution would 
have pleased Bacon himself The Committee reported, inter 
cdia, — " That with some difficulty they caused the pigs to walk 
across a board spread over with soft clay — ^thatthe impressions 
were in some places bisulcated — ^that in others, besides the 
bisulcous marks, there were those of two posterior toes — ^that 
owing to the unruly nature of the animals they could not make 
them walk along the board, when placed as an inclined plane, 
and that they had to place it horizontally," &a The result, 
of course, was, after the usual conmiittee fashion, to leave the 
question where they found it, having made a generous attempt 
to make out a case for both parties ! Dr Fleming left the by- 
play as to the bisulcous hoof to the Wemerians, and turned to 
the strong points in Conybeare's reply in a &shion other than 
the committee. 

" I will send,'* he writes to Xeill, " in time for next No. of Jameson's 
Journal, my reply to Conybeare, which will make him stare. 1 803 thai 
Buckland'a second volume is out, but I have not yet got an opportunity of 
remiing it. Young Lyell is to be with me nest week for a few days, when 
I ahtUl enjoy some agreeable discussion. In looking over my pi^ier whidi 
i\>nybearc has attacked, I cannot perceive a single sentence which oould 
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give ofivnce to anj one, atiil less is tbere anything to justify the insolence 
which he exhibited. He has misquoted me, and misstated facts to serve 
his purpose. Haw these things degrade science. Strange example uf ' Ox- 
ford honour,' victory, not truth, heing aimed at." 

The paper duly appeared, and though there was much less 
keen feelimg shewn in it than might have beed locked for, as a 
reply it was crushing. A few detached sentences may indicate 
the mode of answer. 

" In natural hitjtorp I am styled a diligent nud meritarious oonipiler ; 
while in geologj my in^Tmation is evidently extremely limited. With the 
value ur extent uf my compilations &ura the works of naturalists, or from 
the hook of Qatui«, he is in ignorance, as the sequel will shew, and ho is in 
the same state in regard to my geological knowledge." " He commem^ea by 
displaying the extfiDt of his knowledge regarding the distribution of tha 
Lamelliferouji polyparia." "Personally unacquainted, apparently, with 
their physical distribution, he endeavoured to gain the requisite informa- 
tion by a process whioh indicated his incompetency foi' the tusk." " lie 
consulted Lamark's Catalogue which its author dues not offer as complete," 
" He must surely have heard of the Syxtema Naturm of LinnEens, where the 
Madri^ra ramea is recorded as a native of Norway." " If he could not 
have obtained a sight of the ' Si/atana,' he might have consulted the 
' Elenchus Zoophytoram' of Pallas, and he would hare found similar notices. 
But he should not have contented himself with even such compilationit, 
Lubuitcniminicgwaeidiaefoniei.alqaeliauriise. In the ' Prodrontus Zoolo- 
gicce Dani'tw tjfMviler,' he would have found notices of the following six 
northern speeies." " Hud he imposed on himself the less irksome task 
of osoertiuning the number of British spemes, and even opened my ' British 
Animals,' he would have found three species indicated as natives of our 
seas." " Mr 0. says the few existing species of NaiitHida: ate confined to 
warm latitudes. Where did he loam this dogma, uttered with bo much 
complacency 7 In Turton'^ Conchotogieal DictionaTy, there ore twenty-fgur 
specie!! of this class enumerated, and in my ' Britjah Animals,' thirty-nine 
as natives of our seas. Turpe est inpairia vivere dpairiafa nesdre." 
His remarks on Mr Conybeare's references to " CrocodilidfB and 
the Ckflonians," are even more trenchant and telling. 

Dr Fleming had, for some time, reckoned among his valued 
friunds Dr Gideon Mantell, famous for his discoveries in " The 
Wealden," and the accomplished author of " Medals of Crea- 
tion." Tlie friendship led not only to the interchange of 
thought on geological subjects, which were rapidly atti^icting 



LV1II MEMOIR 

to them the highest minds of Britain, but to interchange of 
specimens likewise. 

• **C(MtleFlace, Lewes, Sept. 21. 1S29. 

** Mj Dear Sir, — As there is no one whose correspondence I more highly 
▼alue than yours I experienced the liveliest pleasure in your&vour of 20th 
ult, and which I sm)uld have acknowledged immediately, but for the pres- 
sure of my professional engagements which left me not a moment of lei- 
sure. I certainly felt much disappointed in receiving no tidings of my 
volume for many months, but your explanation of the cause satisfactorily 
accounts for the delay. I have now only to regret my inability to render 
a correspondence with me at all interesting to you ; my only hope b that 
you may be desirous of obtaining some of our fossils, and thus afford me a 
great pleasure in supplying you with any that you may desire for your 
cabinet. Tou know what my district contains ; mention what would most 
interest you, and the best mode of sending them to you, and you will not 
find me negligent. Our mutual friend, Mr Charles Lyell, will perhaps af- 
ford us the most ready means of communication. On his return to London, 
I hope and expect he will visit me, and I shall thus learn how far he can 
facilitate the transmission of any packet to you. In the meanwhile, my 
dear Sir, do me the favour to write to me and tell me how I can be of ser- 
vice to you. Tour kind offer I accept as frankly as it is made ; the skull 
of the bear will interest me much, and indeed any other object of compara- 
tive anatomy. I am most anxious to obtain cT good cabinet series of sped- 
mens of the primary and transition rocks ; in short, from the coal down- 
wards, anything will be acceptable. I am rich only in the beds above 
the coal-measures. 

" I perfectly agree with you that the crag is a modem deposit, nor can I 
but think that future observations will rob many of our other deposits of a 
considerable portion of their antiquity. I am most desirous, and shall in- 
deed consider it a great &vour, if you will oblige me with remarks on my 
last volume, the Tilgate Fossils. I shall never publish another edition of 
dther of my works, and they are both out of print, but I wish to form a 
popular volume on the geology of Sussex, in 8vo, with woodcuts, and give 
a general view of the stratification of this part of England. 

*' I have been very fortunate in my researches this summer, my grand 
prise is the tibia, fibula, and femur of an Iguanodon ; these bones evidenUj 
belonged to the same limb, and are of a most i^>palling magmtode. I have 
also foond the sternum and clavicle of the same monster. In the dialk I 
have also been veay suooessful — two or three magnificat fishes have beat 
found la^dj A svstpmatkaJ calalogDe of the fossils of Suss^ is now 
printing by the Geological Sod^. for the next vofairae of our Transactions. 
I Till do myself the pleasave of forwarding ymi a copy so soon as it is oot. 
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— With great respect and esteem, and sincerest ■wisbai for ynur health and 
luLppinesB, I am, my dear Sir, yours most faithfully, 

" Gideon Mjstell," 
■' Should Mr Ljeli be etill in your neiglibourhood, pray do me the favonr 
to present my and Mrs M.'s boat regards tJj him, lie is no little favourite 
at Castle Place, I asHure you," 

Dr Fleming bad forwarded to his frieod nearly ninety speci- 
mens uf rocks, aaid received the following acknowledgments : — 
" CaslU Fiaas, Zeww, Marck 16. 1830. 

" My Deal Sir, — I have deferred writing till now, that at the same time 
tliat 1 returned yiiu mj most grateful acknowledgments for your kind 
fftvuur of the 18lih January, and the interesting suite of aDecimena which 
shortly after reached tne, T might announce the departure of a box of fossils 
for you ; the latter was sent by waggon yesterday to our e3c:elleDl fnend 
Mr Lyell, who will duly forward it tn you. And now, my dear Mr, let mo 
onoe tor all assure jou, that I feel most deeply indebted for your kind at- 
tentionand moat interesting present ; you have ^ven me the materials for 
a month's study when the spring oomes in, and I unfcignedly declare that 
I value them even beyond their aoientific valoo on the account of the doner 
¥<iur Philosophy of Zoology, which 1 read eight years ago, made me most 
anxious to become known to its author ; and as there is no one whom I 
so much regard and esteem aa Mr Lyull, the pleasure was the greater, tltat 
my wishes were realised through his kindness. Ton, my dear sir, will 
find, I fear, that you have encumbered yourself with a troublesome and 
useless oitrrespondent. My object in the oollection 1 tiave now sent you, 
was to ^ve yuu a general Idea of the contents of our chalk, principally the 
Craie Uajiche. Like yours my stock of dupliovtus is low, and 1 could not 
send so good a series as I wished -, the greater part are uncleared, and re- 
quire tlie chalk to 1>e removed wholly or in part with a iharp knife or 
oliisel {Jirst dippingthe specimen in water), and then washing them in water 
with a sponge or brush ; the fishes and cruBtoce^e will not of course bear 
ablution. I sent the fossils in this state because they would be less likely 
U> be injured in carriage. The polished spedmeoa of aluminit« (from the 
plastic clay near Newhaven) are very rare, — in other words, it is seldom the 
minenl is sufficiently compact to bear a polish. The firestone {Craie 
eMarUic) is described at length in my Sd vol. ; it is from Southboum. The 
Sussex marble (containing a/pria pahtditicc, Sue.) is, as you know, the up- 
permost bods of the UastiDgs formation ; jou have epecimuns polished — 
some with the parts of the shells in relief, and sumo of the shelLj broken 
out of the softer kinds of limestone. Again, a, la Abemethy, 1 must refer 
you to my book. Unfortunately all our best fossils are large, very large. 
Our fiah, Atnwinilra, Santili, Ac, are very heavy ,'Bn(l would not bo worthy 
of carriage In Fifcwhire. I Iihvp put in sc^u-cpIj any "[^cimtn from lln- 
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Tilgate beds, reserring the productions of that formation for my next. The 
skull of Ursus arrived quite safe, and is quite a treasure. Your reply is 
very excellent ; and I assure you the blows told well ; you are a regular 
floorer ; I will not put on the gloves with you ; the idola specus was ad- 
mirable I I perfectly agree with you that, " the eflTects of causes no longer 
in action ' is absurd, except as applied to ' a particular district.' In that 
sense only do I wish the definition to be understood. I assure you I fully 
agree with Mr Lyell in the opinion, that the causes now in action are suffi- 
cient to produce (and have produced) all the phenomena of geology. The 
Flestosavrus is recovered from his accident, you will have it in the next 
No. of Jameson ; bat really it is a pity your time and talents should be 
frittered away in controversy : truth will prevail. Lyell's new work (which 
is printed as far as p. 144) will do wonders ; but the author will have a 
hornet's nest about his ears. He is a noble fellow, and will not mind it. 
Mr L. spent three days with me in the winter, and I was with him at the 
anniversary, 19th Feb. I wish I had taken a larger sheet of paper, I have 
so much to mention. I can now only repeat the assurance of my grati- 
tude and respect and esteem. Tours, my dear Sir, most faithfully, 

" G. Mantbll." 
" If you want any information respecting any of the specimens, please to 
ask while I remember them. A small paper on the Fossils of Sussex is at 
the bottom of the box." 

His correspondent of 1807, Sir John Sinclair, was still la- 
bouring for his country's good, and had not forgotten him. 

" I understand," wrote Sir John in September 1829, " that you have 
written a paper on ^ The Wheat Fly,* but I have not been able to procure 
a copy of it. As I am now engaged, however, in the same inquiry, I should 
be glad to see your thoughts upon it. In the interim, I have the pleasure 
of sending you the sketch of a paper which I have written upon that subject 
on which I should be glad to be favoured with your remarks. It is a 
matter of such immense consequence to the general interest of the country 
to prevent the depredations of such destructive vermin, that we must com- 
bine to probe the subject to the bottom." 



CHAPTER IV. 1829 to 1834. 



Dr HarlBn of PhiUilolphia— Entomology— Bey, F. W. Hope— Chair of Agri- 
cnl lure — Hon neliold A fflic lien s — Friendsh ips — Bucklani] — Ly ell — M an (ell 
— -PreaantatioD to Claokiuannnn — Lord Duniifls — Lallers toNeill — Retro- 
spect — Professorship of Nat. Phil. King's CoHcge, Aberdeen — Memorial 
of hiel'aiiHhiouers — TvsttnitmieJi to MiniBieriul Fideliiy. 

Dr Fleming's name was now well known, not only in Britain 
and on the Continent, but in America likewise. Dr Harlan, a 
distinguished physician and zoologist of Philadelphia, kept Mm 
acquainted with the progress of his fevourite pursuits in the 
United States, 

" I acknowledge," he Bays, " with plensure the receipt of juur Favtia 
Brilannica, preciBelj such a nork as was needed in Bridsh Zoology. A» far 
OB I ha<e re&d is it the last two dajfl, it answers mj highest expectations. 
In the Jour, of the Acad. Nat. So. of Philnd., Mr Sa; has adopted your 
clasuficatjon of the torCoiaee, forgetting to mention your name. The Bul- 
letin des Sc. NaC. of Ferrusac, as well as Bell, a writer in the Zoolog. Jour. 
of London, have adapted the genua Cistuda, and tefnt the name to Sir 
Saj — though bis paper occurred two years after your Phil, of Zool. — a work 
which T lent him for perusal, and he expresBed himaelf highly pleased, both 
with the style and matter. Some of the London Zoologiats appear to me 
very superficially read in their own department, and in your case, hate 
shewn themselves ignorant of the author's works, whoso improvements 
they have unknowingly adopted." " I wish to send you a copy of my 
Fautia Americana,* and some other lighter publicationa of my own, ex- 
tracted from various journals. I correspond in Paria with Baroa Cuvier 
and Desmarest, and aui peraomilly acquainted with the American Minister, 
Mr Brown ; in Engknd, with M, Lawiaoce, Surgeon, Dr Horsefield, of 
Java renown, and Mr GrifEth, one of the authors of ' The Animal King- 
dom ' Any of these gentlemen would forward a packet to me, should you 

The correspondence with Kirhy referred to above, shews that 
Dr Fleming had early given some attention to ETitomology' 
* Limited to llic Mmnmiferous Animals of N. America. 
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a branch of natuial science in which, notwithstanding the low 
estimate he had of his own attainments, he had made mudi pro- 
gress During the last thirty years great adTancement has been 
made in this delightful field of obserration. This conld not 
£Edl to be the case wh^i the energies of sodi men as Kirby , 
Spence, F. W. Hope, J. O. Westwood, & Stevens, &c. were 
GithnsiasticaDy dcToted to it Dr Fleming was elected a 
m^Diber of the Entomological Society of London. Few of his 
correspondents enjoyed so mndi of his esteem and lore as Key. 
F. W. Hope, whose letters to him must often hare dieered 
him at times wh^i his mind turned to the tardy recognition 
of lus pre-eminent abilities as a naturalist, by those idio could 
have easQy done him substantial good. A most successful 
field ^[itomologist, Mr Hope seemed to return from his rambles, 
in the neighbourhood of Netky or in the New Forest, not 
only laden with lots of rarities, but with the sunshine of his 
out-door studies around him, to rep(»t progress to his frigid in 
Scotland: — 

" Dear Fleming — ^I hsTe josl retnnied from a nwrine or coast enlomo- 
lopcal trip, wliidi a too doae appficatM^i made ateofaitely neeesBarj. My 

SQoeees £ir exceeded my e^wctatioo. I shalV of coarse^ reserre 

9peac» for your eoQectioii. At SSx^ftj, Cnistaeeoiis foask attracted my 
attentioii, and among fliem, Besmoest s species^ lix^ JTamiko LeaMi and 
ImaAms Lamurtn in abondaneeL It was my mtentiMi to hare shipped 
them all off to Cupar along with die foaSs^ but Sow»by has disa[^)ointed 

me. Of eoois^ yoa are hasj eoDeeting. Mind I expect nnmbos 

of fine things, and among them Elator ripGnmsS* 

In another letter — ^ Tour ktter pleaded me greatly, as yon gire a good 
acco unt of yomsdl^ wiiich is better than all the coIkcti<»is of Sear^bon, 
Ac Too are now poblie pvopertj^^ and most, therefi^re, take care of your- 
self. I agree with you, it is a bad jear for Lepidoptera. I hare neTer 
captured so few — leallj die flowers hare not had their usual sweetnessw 
Sowerbj promises to haTe aQ thefosab readj by my retum to town, when 
I shall send yon and WHsoa a pretty e^nsdnable parceL You sball hare 
the whole of die Crosta-ceans to examine. Presume not too mrn^ on your 
healdi, Le^ be not ahrajs in doors." Again — ^^ IToaM no indocement 
lead yoa to die ioeos of Science? I may be sd&h in desring a rnxxte 
iittiwt^^ connection widi yoa, bat not entirdy so, as I am dioroiz^blT con- 
▼ineed^ dioe are many Aem ^liiitBy who woold hail joorainval amoog^ 
wiw'' "^ I alwsys look fiirward with pleorare to the ainTal of a Fife letter. 



I Itltliough a, tinge of melanohulj somotimes perrades them," " This jeai 
J (1831) I have visited the New Forest twice, and have captured s 



noveltiea and 



than OTer. Pntj send me a list uf yoai nairted 



apedea. I have noi? man; hundred duplicates, and it will be joui o 
Giult if jua do not take advantage of tJiem. You will be glad Ui bear 1 
^^^ have purchased all the Uruetaceauf Sowerby'e collection, aud there are none 
^^^L of [hem whioh may not bo unacceptable to jou." 
^^H The " tinge of meiancholy" which Mr Hope had observed 
^^B in some of his friend Fleming's letters, like a shadow thrown 
^^H.into the midst of sunshine, was the result of a feeling which 
^^H was year by year growing more intense, even that the position 
^^^B be occupied was not oiie in which he could ever find scope for 
^^^■liia talents, while tiaoslatioii to a suitable one seemed to imply 
^^^B an attitude to patrons or to political parties, to which he was 
^^^B little willing to stoop. Nedl knew all his private thoughts on 
^^^Bthese things ; but, in order to help him, his zeal sometimes 
^^^■outran his discretion. In 1 831 a professor was required for the 
Agricultural Chair in the Ediubiirgh University, and remem- 
bering the insight which Fleming had enjoyed into practical 
agriculture on the farms of his father and brother, — remembei- 
ing, too, the relationship into which he had been brought to 
the Board of Agriculture by Sir John Sinclair, and having high 
views of the great benefit which would be conferred on his 
I native country, if one should be elected to the chair who would 
: up lectures on the Theory of Agricultiu-e with Geology 
d Chemistry, — Neill wished him to become a candidate. But 
Flttning refused, and in turn suggested the chair to Nedl 
himself. 

" I wish the Universitj may get a professor capable of teaching agrinul- 

ture as a science, and not ns a trade, and if T might give a hint i>ii the eub- 

ject, I vrould wish to aee the chair filled bj one who hiui studied the sistor 

science cf Horticulture in an intellectual manner, and tvhn might turn the 

^^^ Experimental Garden to good account as a useful establish men t. t would 

^^^L oTon uige you on this subject tu make nn effort. You would require no 

^^H certificates, but if you did, it would amnse and delight me tu write one. 

^^V " I regret t« observe that jou have acted, aubsequently, in a way, really 

III I must out with it, not like yimrself. Has Dr Macknight talked to Ht 

Gardiner? Mr Blackwood, Convener Chambers, Convener Marshall, 4c., 

aresoundod, so that by this time itisprettj generally understood thatlam, 
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oauae it ia not the nay to inti'oduco lui iadivjdiial to Uiu favountblti ut 
of those in power, by exhibiting him ad wishing to uovupy a, plaou t<i w. 
he eught not to aepire, imd I lun eutisliL-d, Chut upou nifitictiuii, you 
arrive at the saiue ouiiulusiou," 

lie had Jiow been more than twenty years in Flisk, and, tliuuj 
he was firmly pereniaded that a change would be of advani 
to himself, to Ms pariah, and to his family, he says in the 
letter that he ought to he contented, because " he had beeaj 
detained there by the decision of a good and wise Provideni 
The desire, however, at this time for another position had 
come so strong, that he once entertained the thought of ei 
grating. But, while these desires were filling his mind, he waS- 
made Jar more clearly aware than he had ever been, how truly 
bia times were in the hand of a covenant God, and his lot or- 
dered by Hina. The providence which he acknowledged in 
his continuance at FUsk, came to stand out in hia convictions, 
not so much as the expression of a controlhng aovw^gn "Will, 
as a scheme of paternal discipline. One of those strokes 
on the quiet, cheenfol, joyous circle in the Flisk manse, whi 
ever direct the childrea of God iroui their loss up to H, 
Never seems the imseen world so near and real — the blood of 
Christ so precious — and the hope of eternal life, and of the re- 
Burrection from the dead so full of strength to the spiritual 
nature of man, as when death enters the Christian household, 
and quenches some light of the dwelling. So it was proved 
now. And as to his desire for a change of residence, he 
made to feel how ways could be opened up to him. The follo' 
ing letter to NeiU will illustrate and explain these remarks :- 

" Agein and a^n liave I wished to write to you, UDce our awAil bere&Tfr^ 
tueDt, but I hare not had courage. T desired lUiberb Christie to call Utd 
give jou tl»e particulars of on event, which will leava ita record on our 
minds while we live. The boy waa our pride and pleaaura, and we have 
iince been convinced, that he was esteemed by others as well aa hispareata. 
In our secluded spot and small family circle, he ocaiipied a prominent place. 
Healthy and active, he seemed to have fair prospects of life. Unreservedly 
we loved the gift, considering this nothing more than thaakfulnoBS for ita 
value. He waa our friend and companion. Conceive our anguish, when 
an awfully desolate blank occupies jthe place which ho poascssed— within or 
without hia memory is linked with every object. Yet tlio very worth which 
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' niakea him lenieuibered, Boothes ae a, littlo. During Iuh diBtrciw, he dis- 

I plajred bq much that was amiable, aa to lead his mother and I tu aaj tluit 

if he got better, ive would love him more than oyer. We taw that our 

I eierUous to improve him hod been blessed. We believe him witJt the Ite- 

I deemiir. This conviction enables us to temper the feelings of the parent 

iritb the fiuth of the ChriBlion, to a certain extent. £ut, alaa, Che wound 

b is fiosh and blood, and when it ma; heal, I know not. During hia ill* 

ness, 1 was in some measure stupified, now I feel a changed state, and when 

diapo»id to read the lesiioa, I amart under the disoipline. 

" We feel for your state with cholera at jour door — yet ia it worse than 
typhus 7 In our quarter, do appearance nf the diseaae has broken out. 

" I have read Chalmars's blow up of the Commission. It is a masterly 
[oQdnotdon, dime equally in the stylo of business and good taste. But it 
pluces the College of St Andrews in a very awkward prodiwiuient. I tniBl 
our fnend Frof Jameson wiU come forward and vindicate himself from the 
aeporuouB which have been cast upon him by these Royal visitants, I 
reaUjfelt indignant, when 1 read the luicount of all that could be stud 
B^inat the museum, without a redeeming statement 

" Tou may probably have heard, tljnt immediately after the death of the 
minister of Auchtormuoh^, the parishioners obtained from the patron. 
Bruce of Falkland, a promise that he would meet the people ' half way' in 
the choice of a minister. I was looked to, and after a diiputatioa came pri- 
vately to hear me preach in my own pulpit, and heard me in Auchter- 
muohty in my Prctbyterial course, a petition was got up in two days, em- 
bradng magistrates, resident heritors, feuara, tenants, weavers, &c., male 
adnlta above twenty years of age, hearers or members of tlio church, t^i the 
amount of nearly 400 (every one but the town-clerk who had a tsndidate 
of his own), bting a unaniwoiis cidl from tJicparisK The most complete, 
even a worshipper of popularity could desire. I feel that a very handsome 
Oompliment has been paid to me, a public testimony to my character, on 
my part unsolicited and uneiipected, on theirs perfectly spontaneous. It 
can do me no harm." 

The irritation which Dr Fleming's papers on the Dehige had 
caused in the minds of several of his English fellow-labourers 
in the field of natural science, had passed away. Men had be- 
gun to look beyond the sarcastic remark, biting allusion, and 
Bomewhat contemptuous manner with which their theoriea had 
\ieea met ; and had discovered a warm, generous heart beneath 
all. They saw, too, that no man was more ready than he to 
accept with gratitude every addition to man's knowledge of 
nature. " Even Buckland and I," he writes to Neill, "are 
now sworn friftids." " I am much pleased with Lyell's Geo- 
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liig^- — though. Strange to say, he makes no mention of Mo.se8 
and of Jameson. The former he omits through prodenoe. I 
fear that the Edinburgh school has sunk to rise no more. Wer- 
nerianism is being universally admitted to be a humbug, and 
harmony and co-operation in Auld Beekie unknown." " I 
have just received another letter from Mr Murray of London, 
beseeching more contributions for the Quarterly, and a series 
of vols, for the Family Library. I intend to send soon an- 
other antiquinarian broadside/' His intimacy with his friend 
Mantell was becoming closer. In August 1832, Dr Mantell 
wrote: — 

" My Dear Sir, — . . . How I wished for you at Oxford ! It woald have 
heen glorious to have had you there. Had you and Lyell been there my 
happiness would have been complete, for there were almost all the naturalists 
and s^vans of Great Britain besides. I spent a week there, and afterwards 
went to Bristol, crossed through Somersetshire to Lynn Regis, sailed to Isle 
of Portland, and returned home by Weymouth and Southampton, after one 
of the most delightful trips I ever had. I brought home a good Plesiosaurus 
with me, and lots of silicified woods, from Portland. But I have since made 
a grand discovery in my own territory, a considerable part of the skeleton 
of a reptile (I hope Iffuanodon) in Tilgate Forest. In a block of stone, 4^ 
feet by 2J, and weighing nearly 3 cwt., are imbedded ten or twelve verti- 
bras, with ribs, ooracoid bones, chevron bones, &c., and what I have never 
observed l^efore, lenticular lx)ne8 of so peculiar a structure that even frag- 
ments may be easily detected. I think they must be dermal bones to sup- 
port the scales. But as I shall draw up an account of this wonderful fossil, 
yon will then see the details, and I need not trouble you with farther ob- 
servations now. 

'' For your admirable remarks on the shells of the Wealdon I am indeed 
most deeply indebted, and can never make an adequate return for your 
kindness. The greywacke specimens were of great interest to me, and 
filled up a drawer in my geolo^cal suite that had long been empty. I am 
still in want of good specimens (for my rocks) of Transition Limestone, 
Trap, BomU, and a good suite of the beds of the Coal Measures. Although 
I am unworthy of your prompt attention, yet I would beg a few lines as 
early as poflsible to tell me how I shall send the box ; and I would beg to 
know what fossils you are most desirous of having from the south. I have 
no list, and bat a very imperfect recollection of what I have already sent 
yoa, and therefofre most entreat yon will oblige me with a few hints of your 
fWidfrata. 

" J liare lately received a fine Huite of American recent shells, principally 
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the Naiades of their glorious rivers ; there are a few duplicates of their 
Uniones, &c. — ^would you like any ? ITiis is our assize time as you will 
perceive by Lord Tenterden's frank, and I am hurried with company, and 
must write very desultory. I have discovered a species of Hippurite in the 
Lewes Chalk — ^the first found in England, is it not ? so they allowed at 
Oxford. Of my reptiles, I have found some very splendid detached bones ; 
but in one block of stone I have four bones of the toes, the longest, 7 or 
8 inches long. But the greatest puzzle is a bone which even Cuvier could 
not guess at. It must be a clavicle I think from what I have lately found ; 
and yet so odd is it, that Clift said the only bone at all approaching it, and 
that at an immense distance, is the first rib of the ostrich. ... 

" I am vexed to conclude so abruptly, but I cannot avoid it, for jidges, 
barristers, clients, jurymen, and all are determined to call me away. 

*' Do shew me, my dear Sir, that you have not forgotten me ; and let me 
have the pleasure of knowing that I can send you something that vnll in- 
terest you. 

" With the highest esteem and respect, and sincerest wishes for your 
health and happiness, I am, my dear Sir, most sincerely yours, 

" Gideon Mantell." 

The last commimication from Dr Mantell is full of melan- 
choly interest. He had left Brighton and taken a house at 
Clapham Common, and here the " shadows of life'* began to 
creep over his frank, manly, generous nature. Many of his 
dearest hopes blighted — stricken by a severe paralytic aflfection 
in his lower limbs— obliged to part with his magnificent col- 
lection of fossils for eP4000, not half of the sum it had cost 
him, — ^the loveable old man writes to his sympathising friend 
in Scotland, tells him of these and of other ills to which flesh 
is heir, and adds, " So much for the shadows of life, yet the 
brightness has not been inconsiderabla^' 

Much came of the movement in Dr Fleming's behalf at 
Auchtermuchty. The patron did not, indeed, grant the peti- 
tion of the whole parish, but the thought that so many people, 
who were well acquainted with his manner of life as a minister 
of Christ, had earnestly sought to put themselves under his 
care, had greatly cheered and encouraged him. Fresh impulses 
were given to pastoral work, and the very excitement of the 
circumstances gave new and vigorous direction to his ener- 
giea Yet the desired change was at hand. In August of the 



tame year (1832) he was |»esented by Lord Dundas to the 
pariiih of Clackmannan. Lord Dimdas*s fiither, the first Earl 
of Zetland, had kept Dr Fleming in mind from the time he 
was appointed to Bressay. Wh«i he had been several years 
in Flisk, his Lordship wrote, informing him that he had applied 
to Lord I^nderdale (1818) to present him to the living of 
Colinton, near Edinburgh. " I am extremely sony,** he said. 
*' to think that there is a chance of losing you from Flisk, and 
I must tell you in confidence that I had in view the appoint- 
ing you to Clackmannan in the event of a vacancy there." On 
the death of Dr Moodie, Lord Dundas before hearing from Dr 
Fleming, took immediate stejw to have him settled in Clack- 
mannaa To his friend Neill he hastened to intimate the ap- 
pointment : — 

'* How paiDfal is change ! For twentj-one years have 1 been minister 
at Flisk. At first, I was anxious to get away, because I courted a more 
active life. More lately, my anxiety for removal was influenced in a great 
measure by paternal feelings. Now the change has come, but he is asleep 
for whose sake it was chiefly waited for ; and for the last five months have 
I witnessed the turf&nd thought of the change. As far as matters have 
gone, the circumstances connected with Clackmannan are agreeable. I have 
found the parish in a perfectly comfortable state and willing to receive me. 
I have much of this to refer to our good friend Mr Bald, who has acted a 
kind part, just as I expected of him. The Presbytery of Cupar has acted 
equally friendly, and I leave Fife with good grounds for being gratified for 
a public testimony in my favour. Before me is a field of labour which, 
ten years ago, I would have been better able to cultivate. However, the 
events of providence do not obey our direction ; and I enter, in the course 
of the month, on the scene with an honest desire to do my duty. I have 
enjoyed some proof of popularity in Fife I This has not been gained by 
courting the prejudices of the day, but by a straightforward mode of act- 
ing — consistent I hope. The same course I intend to follow at C. ; and 
although I cannot hope for so long a lease there, according to my will, as 
I have had at Flisk against my will, yet I tirust to live long enough to do 
some good." Again, — " My good friend, your scold was gratifying to me, 
because I know your perfect sincerity, and also, that it was of a prospective 
nature. I may, however, state, that we are at one in reference to the cleri- 
cal duties of Clackmannan. A parish of less than 300 souls requires atten- 
tion from a minister very different in quantity, and perhaps in kind, than 
a parish with more than 3000 souls. In the one case, there may be much 
spare time, in the other there must be continued labour. This increase of 
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f and anxiet; comes upoo mu, it is tni 

ZBul uf jottCh have fled, and when caro and comfort would have 
e Buitablu. But 1 have no choice, I have been cast by provi- 
dence in a secluded situation, with a stinted income, and eiposed to the 
moleTolenoe of those who fanoied that 1 might interfere uritii their interesta. 
In this way the beat of my life has been lost to the public, but the »o- 
oompauying discipline has not, I hope, been lost upon myself. If yon 
mean to say that I am thoTighl heterodox, I can ooly reply that jt is nut 
intentaonal if 1 ba so ; and I have reaaon to believe, aye, good reason, that 
I am not thought bo by those who have the best opportunities of jading. 
But if orthodoxy oonsists in talking much about religion and doing little, 
in the exhibition of practice opposing profession, in slandering an indi- 
ndual with a view to prevent liim gnining what he would wish to secure ; 
if theee be the testa of orthodoxy, let your friend Mr M. enjoy the honour 
of suntahip. No, no, Mr Neill, all is nut giild that glitters, as you well 
kaow, and as I Iiave experienced. But I am independent. Lord Dundaa 
a man of honour, and leillpnsent me — in fact, all is arranged. Then 
11 I try to do ray duty, quietly and unostentatiously, hoping for my re- 
nut from a few pulitintl jobbers or managing women, but from tha 
'indge of all." . , , " You aro not surely serious in supposing tliat I put 
on your remarks about not preachingin Edinburgh, and Mr Smith's opinion 
on the same suly'ect, any other interpretation than that you were playing off 
a little irony, as I bolievothe idea of my getting an Edinburgh church never 
entered the head of either. I am well aware how I stand in the Chureb, To 
be Huccessf al anemiisl be nj' a parly, and then the threads of bis interest can 
eanljbe extended into a powerful oord, I have hitherto enjoyed my inde- 
and do not belong to a party. , . . This time hut year 1 hecrd 
Professor of Natural History in Edinburgh in bis Introductory Lecture, 
.te that Smith and Hooker and Greville hod dune much for British 
iny, but that the field of British Zoology remained tfn(oiicS«i— not a 
reftrence to British Animals ! I L , who was with me, declared that no- 
thing bat personal eridence conld have induced him to suppoee or believe 
liiU the Professor ' hod eueh a head and such a Iieart.' 

He wa-s not, however, permittod to conticue long in Ins new J 
sphere of lahour, where he had entered on the work of the J 
ministry with great zeal, and where his work, both in the pul- 
t and from house to house, was much valued hy an affec- 
kmate congregation. In 1834, a vacancy having occiirred m 
e Natural Philosophy Chair, King's College, Aberdeen, tlie 
Jenatua, who are the patrons, cordially offered it to Dr Flem- 
His correspondence with eminent men bears testimony 
Siat his literary and scientilic triumphs, whilirt minister of tlie 
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rural Fife parish, had directed, once and again, his mind to the 
toija honoraria of a University professorship. His eminent 
friends also had frequently suggested this to him ; and, now that 
it was within his reach, it is not to be wondered that he accepted 
the chair. But it was with much reluctanca He felt the 
strength of his present position — ^had no reason to doubt but 
that his work was being o^-ned of God — and had, month after 
month, increasing proofs of his acceptance among a people now 
much beloved. Before indicating the tasks to which he gave 
himself as a professor, it may not be uninteresting to take a 
retrospect here of his work as a minister of Christ 

Ihiring the very brief period of his ministry in Bressay, he 
had 80 won the regards of his parishioners as to lead them to 
consult him, even in regard to their domestic affairs. There is 
proof among his papers that he wrote letters for them to friends 
at a distance, and it has been to me ftill of interest, to read the 
affectionate references to " Mr John Fleming'' in the answers 
to these letters, chiefly from sons of the fishermen, who had 
been "pressed" into the naval service of their country. Such 
facts shew that the accomplished young naturalist must have 
given most of his time to the simple people among whom his 
lot had been cast If he was zealous as a naturalist, and this 
has already appeared, he was more so as a pastor, and as the 
Christian friend and counsellor of his flock. His remarkably 
busy years at Flisk, in literature and science, had not left him 
without time for what he ever regarded the business of his life 
as a minister. Many illustrations of this might be quoted, but 
it Is enough to refer to the movement at Auchtermuchty in his 
&vour. The people there were intimately acquainted with all 
his pursuits ; and all who know the extreme jealousy which 
exists among Scottish people of the very appearance of a divided 
attention on the part of a minister, will at once see the value 
of this testimony to Fleming as a preacher, and as a pastor set 
to watch for soids. The character of his labours as a faithful 
minister, is even more apparent in connection with his last 
charge. When the people learned that he had been offered 
the Chair at Aberdeen, the fallowing " ciill" was addressed to 
him to remain among them : — 
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" Clackmannan^ llih May 1834. 

" Reverend Sir, — We the undersigned Heritors, Elders, Heads of Fami- 
lies, Communicants of the Church, resident in the Parish of Clackmannan, 
learning that the honour of an appointment to a Professor's Chair in the 
University of Aberdeen, has been bestovred on you, it is with the deepest 
regret we look forward to the connection of pastor and people being broken. 
Should this be the case, we can only express our anxious hope that health 
and happiness may long enable you to discharge your duty in your new 
sphere of usefulness ; but as we learn that the appointment has been made 
without any solicitation on your part, we beg to assure you of the high gra- 
tification we should all experience if you resolve on remaining among us, 
and continuing that relative connection with this parish, which we so 
mubh regret should cease at a time when the benefits of your ministerial 
labours have been so extremely useful, and are so highly valued. We also 
beg to assure you, that, viewing the great extent of the parish, should it 
please Divine Providence to spare you to officiate in your ministerial capa- 
city here, and in the course of time should your health require aid and as- 
sistance from the parish, you may rely on our ready concurrence. We 
thus, Keverend Sir, place this call in your hands, and should you be pleased 
to remain at Clackmannan, the most unfeigned joy and sincere pleasure 
will be given to us all." 

This document is signed by 418 male communicants. The 
first signature on the list being tliat of Robert Bruce, Esq. of 
Kennet, a gentleman well known for his Christian zeal and 
philantbrophy. Mr Bruce wrote to him after his mind was 
made up : "I fear we shall have deep cause of regret for your 
removal, and for myself, my regret is of a selfish nature, feel- 
ing sorry to lose as a pastor one whose friendship I much 
esteem and desire to cultivate. You will leave behind you 
many who will not forget you, and I hope remember your 
instruction given while you laboured in the parish.^' His old 
and valued friend, Mr Robert Bald, Engineer, and a " Weme- 
rian,'' was immediately informed by Dr Fleming of the ap- 
pointment, and wrote to him : " May the Almighty, who directs 
all events for the good of all those who put their trust in him, 
direct your views and determination in this very important 
matter, both as regards time and eternity." From Chelten- 
ham, James Stewart Menteith, Esq., wrote : " No one regrets 
both yours and Mrs Fleming's leaving C. more than my sister. 
Lady Mar, who can never forget the many kind, firiendly acts 
on your part, and on that of your good lady's, to her on more 
than one occasion." 
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Soc. and Contribations— A New Skate— Yarrel—Selbj—Dr Johnstone 
of 



Dr Flektkg entered on his Aberdeen Professorship with much 
zeaL The subjects to be discussed during the first session, 
though of a kind with which he hadlongbeen well acquainted, 
yet demanded much preparation, in order to thdr accurate 
handling in the dass. To the labour implied in this, he gave 
himself most cheerfully, but his health began to give way. 
Symptoms of that bodily debility, to the attacks of whidb he 
In^ame increasingly liable till the time of his death, b^an to 
appear Having, howevex, the summer months for recruiting 
bis strength, each returning session found him ready to enter 
vigorously on its labours. During his first winter at King's 
College, he had the satisfaction of reporting to Neill, that on 
his recommendation, the Senatus had conferred upon liim the 
di^gree of LLD, *' I proposed the d^ree," he says, " because 
I was anxious when in my power, to ofifer a tribute of fiiend- 
ship to one who, independent of friendship altogether, more 
than merited the honour. In the latter view of the matter, I 
was borne out by the testimony of all my colleagues, and I am 
equally confident that all who knew you, will approve of the 
deed." To the same he writes : — 

" Kirng's CdUg^^ 2S<i Od^^ttcr 1835. 

** My Dear Sir, — You know that 1 h<^ phrenology in soom, t. «., as at 

pn^sont tnugiht as established. I will even go &rth^ and saj, that if Combe 

believos in the soundness of his logic, I believe that he does not know 

what corpcKjt reasoning is. His facts arp g**nenillv assumptions, simple pru- 
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' bubilitiw, and not verj stniog, and are mode use uf us oertainties, and be 
ia continually Tcaaoning in a circle. This is plain spouking to jou who ad- 
} the sraenoe so greatly. I am at one with you as to studying the 
phenomena of mind more pkijsiologiattlt/ than Reid or Stewart ever did, or 
e capable of doing. 1 admire every observation od the influenoe of 
aae on the functions of the brain. I hail every fact of this kind as a 
positive addition to mental philosophy. I have even no feult to find with 
individuala attempting ta connect with eitomal form or relative size, cer- 
tmn manifestations of character ; but then, 1 take the Uberty of judging for 
myaelf respecting the value of the conclusions at which they have arrived, 
and I do this the more readily because I can observe Uie same phenomena. 
I Here we differ, let us part with bumps in peace. 

"ManyChanka for the first number of ' The Naturalist,' in which 'British 
Animals' is complimented and bantered at the same time. My opposition 
to the Dilunian hypoOims occasioned not a little ill will towards mo among 
the laU at Oxford ajid Cambridge, and in the Geological Society. My re- 
fueal to embrace the QuiTuaian noDBenee of Macleay made me the object of 
the virulent perBeciitiun of the cockneja. These things joined with the 
' ADti'Edinburgh spirit of London, and the coldneaa in Edinburgh of those 
who might have furnished some protection, have placed me rather as an 
outlaw than as one who has made great sacrifices for science. It was bold 
indeed in the fellow, whoever he ia, to have ventured on u defence however 
guarded. Kit desperanilitm. I have seen quinarinniam almost a«leop, aud 
I the Dilavian hypothesis expire with Bucklond'a Bridgewater Treatise. 

" Except the chemistry of the mnnufaoturere, there ia little of acienue in 
!■ progress here, I have been disappointed in several things, the Dolomite of 
I Aberdeen is Tremolite, the PiniC« is Schorl,''^ and even the new apedes in- 
Btitutod by Thomson ' Davidaonite,' will prove Emerald and Doninm glucina, 
" How strange that Scotland should have been insulted in her Univer- 
I eitiee. Cambridge, Oxford, and DubUn^rich bodies — and who enforce the 
I delivery of the hooka, and therefore oppress the trade to the greatest extent, 
I they have been protected. The Advocates' Library, in similar circuiu- 
icea, has been protected ; but the Universities which did least injury to 
1 the trade, stood must in need of the boon, have been singled out. Oh for 
I » Scotek O'Connel to cry out ' Jiisliec to ScotUtTKi.' Willingly would I eon- 
' tribute a Riiii when I aee the way we are always treated,'' 

Shortly after this, Professor Jameson, ever anxious to avail 
himself of FlemiBg's papers for his Journal, if not rea<ly to give 
prominence to his works in the presence of hia class, wrote to 
bim with a cordiality which does not freijuently appear in his 
commHDications, " I shall have pleasure in giving you a plate 
* Taurmiline. 
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occasionally for your Zoophyta, but I trust you will see that the 
drawing reaches in time to afford you proofs. Zoophytes are, 
as we both feel, interesting objects, but we must not forget 
your crag, alluvium, &a, which you promised to give me some 
day soon. These subjects being more in unison with the tem- 
per of the time than Sertvlaria, Sec It was reported here, 
that you were to be settled for a time as Principal at St 
Andrews, and it may still be the case, for Dr Lee is by no means 
clear as to what he may do. This would bring you nearer the 
capital, where you may ultimately rest." 

Neither Dr Fleming's earnest wishes for removal from Flisk, 
nor the family afflictions of his last year there, nor the absorb- 
ing work connected with his removal to Clackmannan, had, in 
any way, tended to beget distaste for those purely scientific pm:- 
suits in which he had made himself a name. In 1830, he con- 
tributed to the Wernerian Society, papers, " On the occurrence 
of Scales of Vertebrate Animala in the Old Red Sandstone of 
Fife*' and " On the Superposition of Strata on the hanks of 
the Tay" To the Edin. Phil. Journal he forwarded a trenchant 
" Reply to Madeays Attach on the Dlchotomous System" In 
1 831 , he sent to the Magazine of Natural History, '* Observa- 
tions tending to establish the identity of the Deal Fish of 
Orkney with the Vaagniaer of Iceland" From Aberdeen he 
wrote to Professor Jameson " A Notice of the remains of a 
Fish found connected with a bed of coed at Clackmannan." 
Little more than a year before he had left that place, where 
some of the happiest days in the work of the ministry had been 
passed ; and that he still cherished a lively remembrance of the 
cordiality of the people, is prettily shewn in this communica- 
tion, "As M. Agassiz," he says, " is at present successfully 
occupied in the description and classification of fossil fishes, 
and may probably be enabled, satisfactorily, to establish a 
genus to which the present organism may be suitably refeiTed> 
I feel inclined, provisionally, to denominate it Ichthyolithus 
Clackmananensis* — a designation suggested by many pleas- 

* Megalichthys Hibberti. 
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ing recollections of kindness which I experienced while resident 

in the district'' He adds— 

^^ When this organism was first exhibited to me, I was at no loss to re- 
cognise the resemblance between the plates or scales with which it was in- 
vested, and which occur in natural juxtaposition, and objects of a similai* 
form and structure, though detached, or unconnected, which^ twenty years 
before, I had procured in the county of Fife, from a bed covering the 
Marine or Mountain Limestone on which the coal-formation of that district 
rests as its fundamental rock. As the consideration of the form, structure, 
and composition of the organisms from Fife had induced me to consider 
them as the scales ofafis\ I was led, under the influence of this opinion, and 
observing the scales of the Clackmannan petrifaction occupying both sides of 
the specimen, to seek for traces of the appearance of the vertebral column, 
and I soon satisfied myself as to the indications of its existence at both ex- 
tremities of the mass. In this conviction, T despatched the example to 
Edinburgh, with directions to the lapidary for making a section confirma- 
tory of the views of its nature which I entertained. When in the hands 
of the lapidary, it was inspected by several members of the Royal Society 
of Edinburgh, whose zeal in the study of organic remains had received a 
fresh impulse from the numerous specimens which had been found in the 
limestone of Burdiehouse. In the opinion of more than one member of the 
Society, labouring at the time under saurian or sauroid prejudices, my 
specimen was pronounced to be the fragment) of a reptile, not of a fish." 

In 1837, he contributed the well-known article Mollusca to 
the seventh edition of the Encyclopaedia Britannica. Dr Flem- 
ing was much gratified by a visit from Agassiz and Dr and Mrs 
Buckland in ] 840. The visit of the Swiss Naturalist enabled 
him to compare notes on the fishes of the Old Red. Agassiz saw 
at once, that however much might have been done in that field 
by other labourers, Fleming had the merit at least of being the 
first to discover in it the remains of fishes. And he was not 
slow to acknowledge this. " C'est/' he remarks in his magni- 
ficent Monograph on Fossil Fishes, " sans contredit au c^lfebre 
Professeur d'Aberdeen (M. le Doct. Fleming) qu'est due la 
premiere decouverte de poissons fossiles dans le terrein de- 
vonien." The visit of Dr Buckland also tended to remove en- 
tirely every trace of the misunderstanding which had sprung 
out of the Deluge controversy, and it led to a correspondence 
which was kept uf) with great spirit for years by that eminent 
and good man. 
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logy — though, strange to say, he makes no mention of Moses 
and of Jameson. The former he omits through prudence. I 
fear that tlie Edinburgh school has sunk to rise no more. Wer- 
nerianism is being universally admitted to be a humbug, and 
harmony and co-operation in Auld Reekie unknown.'' " I 
have just received another letter from Mr Murray of London, 
beseeching more contributions for the Quarterly^ and a series 
of vols, for the Family Library, I intend to send soon an- 
other antiquinarian broadside." His intimacy with his friend 
Mantell was becoming closer. In August 1832, Dr Mantell 
wrote : — 

" My Dear Sir, — . . . How I wished for you at Oxford I It would have 
been glorious to have had you there. Had you and Lyell been there my 
happiness would have been complete, for there were almost all the naturalists 
and S9avans of Great Britain besides. I spent a week there, and afterwards 
went to Bristol, crossed through Somersetshire to Lynn Regis, sailed to Isle 
of Portland, and returned home by Weymouth and Southampton, after one 
of the most delightful trips I ever had. I brought home a good Plesiosauinis 
with me, and lots of silicified woods, from Portland. But I have since made 
a grand discovery in my own territory, a considerable part of the skeleton 
of a reptile (I hope Iguanodon) in Tilgate Forest. In a block of stone, 4J 
feet by 2J, and weighing nearly 3 cwt., are imbedded ten or twelve verti- 
braB, vdth ribs, coracoid bones, chevron bones, &c., and what I have never 
observed before, lenticular bones of so peculiar a structure that even frag- 
ments may be easily detected. I think they must be dermal bones to sup- 
port the scales. But as I shall draw up an account of this wonderful fossil, 
you will then see the details, and I need not trouble you with farther ob- 
servations now. 

" For your admirable remarks on the shells of the Wealdon I am indeed 
most deeply indebted, and can never make an adequate return for your 
kindness. The greywacke speoimens were of great interest to me, and 
filled up a drawer in my geological suite that had long been empty. I am 
still in want of good specimens (for my rocks) of Transition Limestone, 
Trap, Ba^saU, and a good suite of the beds of the Coal Measures. Although 
I am unworthy of your prompt attention, yet I would beg a few lines as 
early as possible to tell me how I shall send the box ; and I would beg to 
know what fossils you are most desirous of having from the south. I have 
no list, and but a very imperfect recollection of what I have already sent 
you, and therefore must entreat you vnll oblige me vnih a few hints of your 
desiderata. 

" 1 have lately received a fine suite of American recent shells, principally 
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e Naindes nf their glnrioua rivera; there ore n few duplicntea of their 
CniMieig, &c. — would jou like any ? This is mir BBsize time oa you will 
percwvB by Lord Tenterien'a frank, and X am hurried mith company, and 
mast write very desultory. I hnvo discovered a specieB of Hippui-ite in the 
Lawes Clinlk— tho first found in England, is it not ? so they allowed at 
Oxford. Of my reptiles, I haye found some very Bplendid detached Ixmes ; 
but in one hliick of stone I have four lionea of the tiiea, the longest, 7 or 
8 inches long. But the greatest puKzlo ia a hone which even Cinier could 
not guesa at. It muat be a clavicle I think from what I haTe lately found ; 
and yet so odd ia it, that Clift said the only bone at alt approaching it, and 
that at an immenae distance, is the firat rib of the ostrich. . . . 

" I am vexed to conclude bo abruptly, but I cannot nTOid it, for J jdgcfi, 
barristers, clients, jurymen, and all are determined to call me away. 

" Do shew me, my dear Sir, that jou have not forgotten me ; and let me 
have the pleasure of knowing that I can send you something that will in- 
terest you, 

"With the highest esteem and respect, and sincereat vrishea for your 
L health and happiness, I am, my dear Sir, most Mucerely yours, 

" Gideon Mantkll." 

The last communicatioTi from Dr Mantell is full of raelan- 

I clioly interest. He hnd left BrightoD and taken a house at 

I Clapham Common, and here the " shadows of life" began to 

I creep over his frank, manly, generous nature. Many of his 

I dearest hopes blighted — stricken by a severe paralytic affection 

I in his lower hmbs — obliged to part with his magnificent col- 

f lection of fossila for ^4000, not half of the siim it had cost 

r him, — ^the lovcable old man writes to his sympathising friend 

in Scotland, tells him of these and of other iUe to which flesh 

is heir, and adds, " So much for the shadows of life, yet the 

brightness has not been inconsiderable." 

Much came of the movement in Dr Flemmg's behalf at 

lAnclitermuchty. The patron did not, indeed, grant the peti- 

Kliion of the whole parish, but the thought that so many people, 

f who were well acquainted with his manner nf life as a minister 

I nf Christ, bad earnestly sought to put themselves under his 

care, had greatly cheered and encouraged him. Fresh impulses 

were given tn pastoral work, and the very excitement of the 

circumstances gave new and vigorous direction to his ener- 

gie& Yet the desired change was at hand. In August of the 
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logy — though, strange to say, he makes no mention of Moses 
and of Jameson. The former he omits through prudence. I 
fear that the Edinburgh school has sunk to rise no more. Wer- 
nerianism is being universally admitted to be a humbug, and 
harmony and co-operation in Auld Reekie unknown." " I 
have just received another letter from Mr Murray of London, 
beseeching more contributions for the QuctHerly, and a series 
of vols, for the Family Library. I intend to send soon an- 
other antiquinarian broadside.'' His intimacy with his friend 
Mantell was becoming closer. In August 1832, Dr Mantell 
wrote : — 

" My Dear Sir, — , . . How I wished for you at Oxford I It would have 
been glorious to have had you there. Had you and Lyell been there my 
happiness would have been complete, for there were almost all the naturalists 
and S9avanp of Great Britain besides. I spent a week there, and afterwards 
went to Bristol, crossed through Somersetshire to Lynn Regis, sailed to Isle 
of Portland, and returned home by Weymouth and Southampton, after one 
of the most delightful trips I ever had. I brought home a good Plesiosaurus 
with me, and lots of silicified woods, from Portland. But I have since made 
a grand discovery in my own territory, a considerable part of the skeleton 
of a reptile (I hope Iguanodon) in Tilgate Forest. In a block of stone, 4 J 
feet by 2J, and weighing nearly 3 cwt., are imbedded ten or twelve verti- 
brsB, ^^th ribs, coracoid bones, chevron bones, &c., and what I have never 
observed before, lenticular bones of so peculiar a structure that even frag- 
ments may be easily detected. I think they must be dermal bones to sup- 
port the scales. But as I shall draw up an account of this wonderful fossil, 
you will then see the details, and I need not trouble you vrith farther ob- 
servations now. 

" For your admirable remarks on the shells of the Wealdon I am indeed 
most deeply indebted, and can never make an adequate return for your 
kindness. The greywacke specimens were of great interest to me, and 
filled up a drawer in my geological suite that had long been empty. I am 
still in want of good specimens (for my rocks) of Transition Limestone^ 
Trap, Basalt, and a good suite of the beds of the Coal Measures, Although 
I am unworthy of your prompt attention, yet I would beg a few lines as 
early as possible to tell me how I shall send the box ; and I would beg to 
know what fossils you are most desirous of having from the south. I have 
no list, and but a very imperfect recollection of what I have already sent 
you, and therefore must entreat you vrill oblige me with a few hints of your 
desiderata. 

'• 1 have lately received a fine suite of American recent shells, principally 
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3 Naiitdes nf their glorious rivers ; there nre n few duplicates of their 
ii<moa, Ac. — WEiuld jou like any 7 Tlijg ia our nssixe time on you will 
perceive hy Lord Tcnterden's frank, and I am Lurried with wrnipany, iind 
must write very desultory. I have diseovered n species of Hlpimrile in the 
Lewes Oinlk— the first found in England, is it not? so they nllowed at 
Oiford. Of ray reptiles, I hnve found some very splendid detached bones ; 
but in one block of stone I have four bones of tho toe«, the longest, 7 or 
8 inches long. But the greatest pinizle ia ft hone which even Curier could 
not goess at. It must be a clavicle I think from what I have lately found ; 
and yet so odd is it, that Clift said the only bone at all approaching it, and 
I" that at an immense distanoi, is the first rib of tlie ostrich. . . . 

n vexed to conclude so abruptly, but I (ainnot avoid it, for j ;dges, 
r barristers, clients, jurymen, and al! are determined to call me away. 

" Do bIiow me, my dear Sir, that you have nut forgotten me ; and let ma 
rlave the pleasure of knowing that I can send you Boraething tliat will in- 
1 tereat you, 

"With the highest esteem and respect, and siacerest wishes for your 

■ lie:alth and happiness, I am, my dear Sir, most einoerely yours, 
" Gideon Mantku,." 

The last communication from Dr Mantell is full of raelan- 
Kholy interest He bad left Brighton and taken a house at 
lapham Common, and licre the " shadows of life" began to 
p creep over his frank, manly, generous nature. Many of bis 
I .dearest hopes blighted — stricken by a severe paralytic affection 
\ in his lower limbs — obliged to pa.rt with his magnificent col- 
I lection of fossils for £4000, not half of the sum it had co.st 
I him, — ^the loveable old man writes to his sympathising friend 
I in Scotland, tells him of these and of other ills to which flesh 
s heir, and adda, " So mnch for the shadows of life, yet the 
f lirigbtness has not been inconsiderable." 

Much camo of the movement in Dr Fleming's behalf at 
I Auchtermuchty. The patron did not, indeed, grant the peti- 
tion of the whole parish, but the thought that so Tnauy people, 
■who were well acquainted with his manner of life as a minister 
of Christ, had earnestly sought to put themselves under bis 
care, ha*l greatly cheered and encouraged him. Freeh impulses 
i given to pastoral work, and the very excitement of the 

■ circumstances gave new and vigorous direction to his ener- 
I gies. Tet the desired change was at hand. In August of the 
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*' It is gntif jing to me to know that joa tiiink so bigfalj of the ehamc- 
ter of the series of wofks on the Xatunl Uistorj of the Britifih Isknds, now 
in ooone of poblicitioii ; the second edition of the Fi&heis hsa now been for 
some we^s past before the puUic. and the Birds of which joa hare an 
example herewith, hare a Terr extenare sale. I am, m j dear Sar, joors 
Tery truly, •* Wm. Yauxll." 

Mr Selbv returns answt-r : — 

" TMizt2HoM4€, Jam. 17. 1842. 

'* Mj Dear Sir, — I feel quite ashamed when I louk at the date €ji yoor 

l^ter, to find that I should hare allowed it to remain so lung without an 

answer, but the Tenr daT on whidi I reoeiTed it, I left home for London. 

« mm 

Let me now thank jou for jour paper containing the description, Ac, of 
the curious skate found upon the Aberdeenshire coast an earnest I hope of 
the renewed interest tou feel towards natural histonr pursuits, for whidi 
department of science tou hare afaeadj done so much. Whether the car- 
rion crow and hooded crow of Fife and Abndeenshire cmstitute but one 
speoes, I wiU not yenture to determine, but of this I fed pofectly coiain, 
that the carrion crow of Kngland, common in this part of the oountiy, is a 
species perfectly distinct ftom the hooded or grey-bai^ed crow, which only 
fisits us during the winter season. The habits of the one are quite dif- 
ferent from those oi the other, and they are \erj rarely seen in company 
togethtf. The hooded crow keeps genoaDy near to the coasl^ where it 
often associates with the rook, feeding upon marine •nimal matta', as 
wdl as upon the rrfose of the dunghill, £c. The carrion crow Tery 
rardy resorts to the coast, but keeps mco^e inland, and aftete our woods 
and plantations, and out of hundreds that for the last thirty years haTe 
been bred in my own woods, I nerer knew an indiridual Umi aisnmed 
anythii^ like the liTery (^ the hooded crow." 

ProfeBBor Sedgwick acknowledges the receipt of the Descrip- 
tion: — 

" Cambridge, April 13. 1842. 

"My Dear Sir, — ^I haTe this moment reodTed your kind note, and jour 
essay, upon an odd ^fidk, lor both o£ which I warmly thank you. Yoor 
fiaendly cxp re Bsi caiB ddi^t me ; for I haTe always r^arded you a good 
man and true, who had toiled hardly and successfully in the cause of tmih 
and knowledge. Of such a man I shall, I trust, cto* continue to Tahie the 
firjpnddiip Tery higjhly. I wish your engagements nennitted you oftener 
to mofe aoothwvdB. We now haTe something worth looking at. A new 
GeologjKal MoBeum, in which we can make a show of our undergr oun d 
ridbei, aad a inecolleedon of oomparatiTe anatomy, bron^l together dur- 
ing the Ba|»erintoDdeoee of our fsesent Professor, Dr CSarke. Orraiofthe 
CkiiOege of Surigeons, has been here seToal times, and thinks much of both 
our ooQeetionfi.'*^ 
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His friend Dr Johnston wbs not less prompt : — 

■• Bei-akk-i'pon-Ticnd, Noe. IT. 1841. 
" Dear Sir, — I feel particulnrlj gratified and pleased by the receipt of 
your kind letter. Allow me to tliank yoa for it, and for the Mendly criti- 
mamit containa, and, to conclude this part of mj busiDcaB, I will also thank 
foa fiir the paper descriptiTG nf the ciiriouH skate, aod ibr the specimens 
of the spotigea. 

I have not jet had laiauro to make a full examination of your CydO' 
but enough tu satisfy me iif its nature. It ia an object of much in 
and the type of a gcnag new to Great Britain. There is no doubt ii 
i; mind that it is in fact a spemee of Gcodia. This genus has been inacoa 
ly characterised by Lamarb, but Milne' Edwards has described it well. 
1 do not find that he has characterised any species, of which he aeema to 
know BBTeral, The Alcyrmiumprirnvm di Dioaeoride of Donati, is one, per- 
https differeqt from yours, though it is not easy to aay. Your description 
appears to me to hare been made partly from Muller's and partly from your 
own Hpeaimen, but as Oeodia is a sponge, it can have no polypes, ndthe* 
Ban it be Muller's A. q/donium. I have again looked at the figure ^ 
this, and not withstanding all you urge, I remain in my old opinion. Tbp 
next time yon get an orange variety of Lobulari, put it into a glasa jar, and 
after an hour or so, you will see Aloyimiuia eydonium aa like to Muller's 
figure as ever Yiula was to Sebastian. 

" Xhe Tetkea 1 sent you is your Te&ea sphtcriea—iiis Spoiigia vemiaua 
of Montagu. 4t varies a good deal in wartiness. 1 have seen it quite 
smooth. 

" Mr Bowerbank is making wonderful discoveries in the structure of 
apongus. The Spojigiafrajilis of Montagu I had made the type of a new 
genus — Vyseidea ; but perhaps I scaroelj understood the structure at the 
tame. However, Bowerbankadopta the genus. I wish I had my work on 
Sponges to rewrite. I have murdered the subjeot. T trust you h^ve seen 
Yerrel'a new edition of hia Fishes ; he has not your skate. 

" From the kind manner in which you have offered me your asaistanoe, 
I shall not hesitate to apply to you on some future occasion. T can only 
aay, that whatever I can do for you in the way of sending specimens, 4o,j 
y I have is at your service. I do wish you could resume your Natursl. 
'History labours. We have a lack of naturalists of your calibre and eitenl 
of views ; there arc enow of the genus ia which your humble servant be- 
longs. I am, dear Sir, yours very respeotfully. Geohob JcurasTON," 

While they rejoice in their friend's return to Natural His- 
tory, it is not uninteresting to notice how quickly each hastena 
favourite line of study — Yarrel and Selhy to Birds, 
ick to Geology, and Johnston to Zoophytes. 

/ 
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CHAPTER VI. 1843 to 1845. 

East Coast Harbours of Refuge — The Disruption — Threatened Expulsion 
from the Nat. Phil. Chair— Letter to Dr Chalmers — Prospects — Scheme 
of a New Chair for Natural Science — Chalmers' Views on the New Chair 
— ^Letters of Chalmers — ^Dr Welsh — Inverness Assembly — ^Appointment 
to New College Chair of Natural Science — Anxiety about the future- 
Movement among the Laity — Letter from James Cunningham, Esq. — 
Resolutions — J. Bonar, Esq. — ^Dr Duff. 

Though, as we have seen, Dr Fleming was very far from in- 
different as to the issues of the ten years' conflict in the Church 
for spiritual independence, and though he saw clearly that his 
own position as a Professor in one of the National Universi- 
ties, over which the Church to a certain extent had control, 
might be endangered, he was yet found calmly working at his 
feivourite pursuits. His energies, however, were not directed 
to science alone ; they took a direction social rather than 
scientific. His residence at Aberdeen had made him acquaint- 
ed with the loss of life that yearly occurred on the East Coast, 
for want of safe harbours into which vessels might run when 
overtaken by a storm. He threw his characteristic energy into 
this ; and having extended a short paper which he had read to 
the Aberdeen Phil. Soc, it was communicated to the Edin. 
New PhiL Jour., under the title, " On the Expediency of form- 
ing Harbours of Refuge on the East Coast of Scotland, be- 
tween the Moray Frith and the Frith of Forth." In the 
opening of this useful paper, he says : — " That no public in- 
quiry should have been instituted respecting the exposed state 
of the East Coast of Scotland, with a view to the formation of 
Harbours erf Refuge, when it was granted elsewhere, may seem 
ineirplicable, unless we bear in mind that lamentable apathy 
exhibited by our representatives in Parliament, whenever 
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Scottish interests of a general character is concerned." Before 
indicating the most suitable sites for harbours of refuge, he 
brings hia geological knowledge to bear on the question, and 
potute out the localities to be avoided. The places at which 
livers readi the sea, are shewn to he least convenient for such 
purposes. " When we examine a Valley of any extent with 
tiie eye of a geologist, we generally find that the rocks which 
exist in its trough, are softer and more easily acted upon, tlian 

tiiose which form the boundary ridges The valleys 

necessarily fonn the recipients of rain water, and constitute 
^ver basins ; and the rivers thus formed by them, and flowing 
'through, serve, in turn, to augment their capacity, by carrying 
to a lower level the disintegrated materiab which have been 
produced by atmospheric influence. These materials become 
iMXiumulated at the junction of the river with the sea, and con- 
stitute, in certain cases, those dellaa which frequently occasion 
a subdivision of the main stream." These remarks are fully 
illustrated, and the localities pointed o\it that seem best fitted 
for harbours of refuge. Some attention has already been paid 
to this subject by those interested in our marine, and it is to 
i"be hoped that the views thus brought out by Dr Fleming, in 
Ltte spirit of patriotism and philanthropy, will not he lost sight 
of by our Scottish representatives, many of whom are now not 
indifferent to the gsTierul interests of the country. 

Dr Fleming joined the Free Church at the Disruption. As 
he had expected, lys position in King's College was threatened, 
and he was a good deal annoyed by dady rumours of action 
being about to be taken by the Estabhshed Church, against all 
the professors in the different Universities who had identified 
lemselves with the Free Church. St Andrews was fon\-ard 
in this work. The steps taken there against Sir David Brews- 
ter, and the indignation which they called forth among the 
leading minds of Britain, are well known. Dr Fleming re- 
ceived information, which he believed perfectly trustworthy, 
that immediate steps were to be taken, which would present 
to him the alternative either of resigning his chair in King's 
College, or of conforming to the Established Church. He was 
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unwilling to encounter the trouble and irritation, believed to 
be unavoidable, if he should try to hold good his position as 
Professor of Natural Philosophy. It was also felt by him 
somewhat discouraging, that, after all he had done for science, 
he should be driven from a chair, the efficient occupancy of 
which could in no way be interfered with by his opinions on 
matters of church government These providences, however, gave 
weight to views which he had long entertained regarding the 
duty of the Church towards natural scienca Might not that be a 
fit opportimity for stating these, and might not the Free Church 
realize a professorship for teaching what he had long held to 
be a great desideratum in existing academical education ? These 
thin^ led him to open his mi^d to his old ftiend Chalmers. 
In a communication to Dr Chalmers, dated " King's College, 
August 18, 1843," he makes him fully acquainted with the 
bitterness of ecclesiastical feeling towards him — shews the like- 
lihood of his having to leave King's College, and brings out 
his views as to future work. The correspondence between Dr 
Chalmers and him at this period is very full of interest The 
letters of Chalmers are peculiarly characteristic; they are 
shrewd, frank, generous, and absorbingly hopeftil of the fixture, 
not for his fiiend only, but for his beloved Church also. Only 
a few extracts can be given here, and such passages are selected 
as set in a true light Dr Fleming's appointment to the Chair 
of Natural Science in the New College, and his views of the 
nature of such a chair. Dr Fleming writes :— 

" Now it becomes a measure of necessity to look the evil in tbe iaee and 
provide against it, especially after what has taken place in the House of 
Lords. . . . , I might recommence preaching, and, although an old rasor 
and rather rusty, I might yet get a call and be usefully employed. But 
while I labour under the conviction that in such a station I could not do 
mtuih good to the Free Church, I have strong bodily and mental objections 
to such a course, as you may easily conceive, after having been nine years 
absent from a parish charge. Were a Free Church Collie started in Edin- 
burgh, I could, in the Chair of Natural Histcry^ bring an amount of in- 
fluence in that department, in which I formerly published a good deal, 
likely to be highly useful to the Institution. Were a Chair of Natural 
Theology attached to the Divinity Hall, I think I could occupy it with con- 
siderable advantage to the Free Church. For the sake of example, let us 
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aupiMMB that 0. three jeaxB' murse iaa bocn detcrmioud upon, what tthould 
be the sutijecte discusaed and tho eipedieot order of procedure. I would 
propose the following :■ — 

First Tear — -'rhe Inorganio Kingdom. The earth as a part of the 
ilsT Sjstem, depending on ite poaition for ita heat, light, and the foroe of 
gtaritj, Bs la^ng the foundation fur the proof of udaptation of the states 
exhibited b; its inhabitaata, animal and vegetable. The few elementary 
Bubstaijees, nud the laivs obaerved in the formation of the mineral epeoies. 
(Had Paley been converBant with this subject, he would have avoided a 
gross blunder in statinrj Jiis art/umtml in his Natural Theologj.) The hiws 
ree^mcting the constitution of inossea. The character of the air and natfirs. 
The oomposition and arrangement of the strata, the formation of soil, and 
the relation of the states of the globe to the condition of vogebtblo and 
oal life. 

Second Feoi-.— Biology, or the common properties of living beings. 
Phjtology, or the structure, functions, and distribution of plants. I would 
dot eiclude the modes of learning the names of planta, usually called Bo- 
tutii/, but, at the same time, chiefly attend tn the laws of vegetation, laws 
nrhidi constitute the first principles of gardening and agriculture. 

Third FeSLr. — Zoology, in the mode treated of ia mj PhilosBphy of 
Zo<Aogj. 

In thtts giving an uutline of a course of Natural Theology, I am assum- 
ing that the subjects for consideration should be confined to those suscep- 
-libla of illustration by ocular or tangible proof, for such I consider exolu- 
Ively suitable. Such a course would qualify for conversing with formera, 
fiahermen, &c., not merely by a knowledge of facts, but by an ao- 
untanoe with the philosophy flf the subject, and, viewed in this light, it 
would give a certain amount of authority, as joa are well aware, to a pa- 
liish ministw. But to a missionary what a power would bo acquired . . . . 
I need not expatiate to i/ou on tho influence which such a course would 
the minds uf the students of the Free Church, or the power of 
'pulpit illuatnttion which it would furnish. Multitudes do not see flod in 
'bis works because they are not qualiGed to read the book of natore. They 
have nut studied the subject sufficiently lb its det^ls to philosophize safely, 
Kew were (he facts sufEdently niunerous and varied in their cbaracter, the 
oundusliins would be useful and stable. Such a ooutse would supply to 
the divinity student the place of olafises of MineraJi^ and Geulogy, Phyto- 
aud Zoology, and constitute a theological oommentory on the earth, 

and inhabitants 1 begof you, in judging of this scheme 

Natural Theology Cliuir, to keep me out of view, and to determine ra- 
iting it wholly as a new ferandi of educational preparation eiclnsively 
Ha own merits. 

It seems to me that every one possessed of average inteUi- 




gence, and alive to the necessitiea of the case, even thoagh un- 
iustnicted in the branches here referred to hy Dr Fleming, 
muBt be struck with the admirable character of this outline, J 
and be ready to acknowledge the value of such a Tlieol^iffical I 
Commentary on the Works of God. Nor can there be any I 
doubt but that this, under a different name, Natural Science, 
was substantially the sketch which he filled in, as Professor in i 
the New College." It is true, there were many alterationa | 
and modifications, but these were introduced m order to meet | 
current phases of unbelief, and of aberration from the i 
platform of inductive Physical Science. The scheme, as might I 
have been anticipated, took a very strong hold upon the great 
mind of Chalmers, who writes to him immediately (Aug. 31) | 
&om Dunkeld : — 

" My Dear Sir, — I am thua far on my way to Abordoen, which I eipeot 
to Teach un the 4th of September. Your truly im[>ortaQt letter whs aeat 
fomanl from Edinburgh, and reached me yesterday. 1 have been much 
interested by its contents, which hare given great occupatiou to my thoughts 
— insomuch, that I will forbear any odequate conTeyanoa of my views 
till we meet. Meanwhile, I may slate generally what at the moment oa- 

curstome Tour lotterhos suggested a most useful Professorship — 

one of the Natural Soiencca in BubBerrience to Natural Theology I 

find that I must postpone tiU we meet the views I have to offer on the dif- 
ference between your course being one of three years, or one of a single 
year. I fear that the former method would not harmonize with the work- 
ing and right oonaeeutive order of the other theological olasses. But 1 must 
not venture on this complication at present. Suffice it to say, that I am 
exceedingly interested by your letter, and look eagerly forward to full and 
repeated converse with you on its highly important subject, It has given 
me the glimpse of what Ifeel to be a large and beautiful perspeotive which 
I think might, with a proper degree of exertion and skill, be fully realised. 
I ever am, my dear Sir, yours moat truly, " Thoyas Ci 

" Dr Fleming. 
" 1 beg my beat regards to Mrs Fleming." 

The letter is what might have been looked for from such a 
man on a subject of this kind. He saw at once what advan- 
tage this chair might be, not to the Free Church alone, but to 
the cause of Christian science. He read the signs of the times J 
aright— saw the rising geneml taste for geological and zoolo- | 
* See Dr Fleming's Jiulitutei of Natural Science, 1S4G. 
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gical studies — observed the direction which the highest thought 
of Britiun was taking — and felt that it was of great moment 
that the ministry of his church should be abreast, or even 
ahead of the leading phases of thought in their day, as they 
had been found in by-gone times. When Fleming and Chabners 
met at Aberdeen (Sept, 184i3), a definite understanding was 
come to as to the sphere of the new professorship, designed to 
meet a want now distinctly recognised, and Dr Fleming was 
aeked to draw out a plan which might be submitted to Dr 
Welsh. " In order," says Fleming, " to do justice to such a 
course unquestionably more than one session would be required ; 
but bearing in mind that among things desirable, the prac- 
ticable must have the preference, 1 fear that more than one 
course would not be thought of or encouraged at the present 
tima" The scheme forwarded is the same generally as that 
{ndioated in his first letter to Dr Chalmers. It is much sim- 
plified, however, and put in such a shape as might come fairly 
within the lecturer's reach in one year. It is divided into two 
parts — the secular foundation, aud the theological application. 
The former being designed to include lessons in natural science, 
strictly so called, and the latter, all the points of special interest 
to the natural theologian — as adaptations between structure 
and fiinctions — the exhibition of a plan in the order of nature, 
&C., and the application of natural histor/ to the illustration of 
scripture. Dr Welsh entered cordially into hia plans, and in- 
formed him that his paper would be of " much value to liim in 
, Uie College Committee ;" and Dr Chalmers vfTote : — 

" Tour letter cama to me ot 3( Andrews, since which I have been in an 
inoesBant bustle. I am ocly an hour in Edinburgh, and gladly avBil my. 

self of the firat leisure for a reply Sir David and 1 both 

'eioeedingly lulnure yonr scheme of a professorship. I will transmit it to 
Dr Welsh, who is still in the country. I go to near Biggar, where my son- 
in-lAW is, for indiapcnBaMe repose, for a week. When I return we ahoJl 
hare Sequent meetings of the Education OummiCtee, when I am oonfldent 
all will bail the prospect of such an accession to our educational system as 
you propose ; and in particular, of yourself aa the head and conductor of it. 
, . . Do gjvB my very beat and kindest regards to dear Mrs Fleming, 
and to you, eir, I cannot eipress bow much I sympnthiee witli you in thi- 
niidat of your difficultiLf , but tiy iha blessing of God on a clear, open, and 
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resolute oourae of acting, I have thu confitient hope thut 3''>ii will praviiil 

la his answer to this nonunuDication Dr FlemiDg aaketl ; — ■ 

" Would sveh a chatT aa the one we have been contemplating be a tuefiA 
aaxeaian to the edwiational n/stcm of the Free Church J Sir David agree! 
with jou in odmiring it. If the Educutiund Committet! be of the Boine 
mind, its institutJoa may be conBtderod qm determined on The ques- 
tion, who shall Jill llie chair J ia the one which involvea me in the greatost 
diffioulty. Yeara ^o I would have publicly uUvocftted the institution of 
such a chair, if I could have detached injsolf Jrom the charge of manu- 
facturing a plaoH for myself, iteoentlj the subject came above board in- 
oidentlj here, and as there was a prospect of my being driven from tha 
umveraity, or the Free Church requiring a seporale universitj, the subjeoli 
of the choir of natural hiitory was nientianed, when I stated the kind of 
chair which would be moSt needed, and which would prove of the greatest 
service to the Free Church Were I fairly off the field I could pro- 
claim my views without reserve, and thus pave the way for the inatitution at 
a chair and its occnponcy, when those things ahall have ceased to interest me. 
Even though the matter should Coke end here, whioh is very probable, from 
the number of conflicting elements, I shall have the satisfaction of know- 
ing that the attention of oth^r minds has been called to the subjeot." 

Dr Chalmers intimated to him that it had heen rpsolved, 
iiot to make any appointmeut for a year at least, and expressed 
regret, as he feared he would be much disappointed. In liia 
answer Dr Fleming acknowledges the expediency of this delay, 
hut points out that if he had suggested the chair, the step had 
heen taken on Uie nierits, and not with any desire that a posi- 
tion might 'he made for him individually. He asks his friend 
to put the Coniniittee right on this point, if any one of thern. 
had entertained the thought. To this Dr Chalmers hastened 
to reply: — 

" I beg to assure you in the strongest Uiaoner, we have never once looked 
to the question in any otjier light than as a public question ; and that in 
that view we hold a class of natural science in connection widi theology to 
be most deeirablc as a component part of our system of theological educsr 

tion Let me again aasure you that botji I and they, on soientiflo 

grounds alone, and exclusive of every other conaideration, look forward 
with the utmost desirousness to such an addition ; and though there is bat 
one opinion, that you are (he person to whom we all should look for taking 
the chair, it is to your qualifications alone that we look, and a 
your present interest or convenienrj." 




It has seemed good to enter thus plainly into the nature of 
this chair, and the circumstances attending its institution, be- 
cause great ignorance prevails regarding both, and I have fre- 
quently beard statements made reflecting on Dr Fleming, 
uawittiugiy no donbt, as if the professorship had been instituted 
for reasons personal to bim, and not as something which was 
to hold a permaoent place in the Church's theological system 
of educatioa It ia to be hoped that the above extracts will 
set these questions at rest, in so far as the origin of the chair 
and Dr Fleming's connectioa with it are concerned. 

The appointment was made at the Invemeas Afisembly, 
August 18i5. Dr Fleming was residing at Culloden House, 
whence he wrote to Mrs Fleming ;— 

" Tiie result uf the coDference (or private Aaaembly) ia my case was so 
very flattering that I conaot give you the details. I leailj hope that little 
will be said when brought before the House. lean stand abuse, bat flattery 
Ig not coDgenia!. I feel the importance of the chBlr ia bo many respects 
that I wish I were quietly at home to give it the grave oonaideration which 
it demiuida." "I hare just returnedfrom the Assombly at half-past twelve 
at night ; but before going to bed must toll you that the appointment was 
saootioned by the Asaemblj with aculamation. Altogether the thing has 
takea place harraooluusly, and in a veiy flattering mann^." 

As Professor in the New College, be found himself in a 
portion to give free scope to bis great talents as a teacher of 
Natural Science. And, perhaps, it is not putting the matter 
too strongly to affirm, that, notwithatauchng all the ability he 
had shewn as an author, he was now in circumstances to do 
more for the beloved pursuits of fifty years, than he ever could 
have done through the press alone. He could inoculate the 
rising mind of the Church with his own strong love for the 
study of nature, and tlius send forth bis students to do for 
others what he bad done for them. But time brought with it 
trials connected even with the chair which he filled with so 
much ability and success. Two lay chairs bad been instituted, 
one fOT Moral Philosophy, the othex for Mental Science, These, 
which had been taught with very great ability and success by 
Professors Macdougall and Fraser, were not filled up when 
the Professors were elected to conresponding chairs in the Na- 




tional University. Then, the abolition by Parliameat of Tests 

for lay professorships, Beemed to raise the questions. If the | 
Church has learned to do without the other two, ia there i 
any need for the maintenance of one for Natural Sciencef i 
And, Is there any specialty to be alleged for upholding it? I 
Dr Fleming saw that these qneations had eome to be enter- 
tained, especially by many in the ministry of the Free Church. 
He might have been saved the annoyance resulting therefrom, 
had the ministry been made aware of the true nature of the j 
chair, of the views of Chalmers and Welsh concerning it, be- 
cause, in the full and frank statement of these things, it would 
have appeared that the circumstaiices which came to influence 
the other two, had, isx reality, no bearing on his. So strongly^ 
however, did tliese things move him , that he resolved to appeal 
to the laity of the Church, as being fully aware of their high 
appreciation of the importance of his Chair. This he did in a 
letter to the Wihiess newspaper, and he bad good cause to be 
satisfied with the result. Many, both in the ministry and i 
among the laity, resolved to rally around him, and to reidize his I 
desires, touching the chair in which he was so deeply i 
terested. To the Witness of Saturday, February 28. 1857, he I 
writes : — 

" When, in my communicatioit tif date 28tfa October 1856, I Toatured, I 
after much he«itation, to direct the attention of tlio friendB of the Ftm J 
Oburah to the prospects of the Choir which I have the honour Co ooc 
I was oppresBed bj very gloomy furebodingii aa tt) its pennnnency. S 
howerer, a considerable measure of relief was afforded by the reference to 
the claaa in the ' Interim Report on tlie Training of Students of Theology,' 
aa submitted Ui the last CummlBsion in November, and by the remorka 
which feU from the Convener and Dr Condlish. More recently, the judi- 
douB viewa of Mr Fraser and his ralleagueB, in the PreBbytery of PaiBley, 
with the overture to the General Assembly, in which tlieae are expresaod, 
yielded a. fresh amount of encouragement. But botli these proofs of a grow- 
ing interest in the subject appeared to be sorpassod, when the following J 
letter and document were put into uiy hand yesterday. The laymen who' I 
Inve subscribed the resolutions (whose designations have been added tunoe) |1 
Are qualified &om their positions and attainments to give a trustworthy j 
opinion on the interesting question, and have stated their viewa with dis- 
tinctaess. I shall merely add, that Ifeelgrateful tuall who have expressed 



Bjmpathy or indicated co-operation, and deeire to thank God and take 
ooumge. " JoiiN Flemiso. 

"iVcw GoRege, Edinburgh, 26th Fdi. 1857." 

" EdirAurgh, lU Feb. 1857. 50 Queen Sired. 
" My Dear Sir, — I have much pleasure in enclosing a copy of the resolu- 
tions wbiohbaTe been adopted by some layinen of the Free Church, who 
take a deep interest in the Choir of Natural Sdenoe in the New College ; 
and remiun always, with much respeot, youra moat sincerely, 

" Jas. CuNNmcnA¥. 
" Dr Fleming, New College." 

" We, tlie Subscribora, Eldera and others, MemberB of the Free Churuli 
of Scotland, having carefully oonsiderod the facts stated in a letter issued 
by Dr Fleming in October 18513, entitled, ' On the State and Proapects of 
the Chair of Natural Science in the New College, Edinbargh' (appended 
hereto), and being also otherwise deeply impressed with the importance, 
eepeoially in the present day, of the permanent uiiiinteuance of the Profes- 
sorship of Natural Science in the New Collie, Edinburgh, and oordiaUy con- 
curring in the views publicly urged to that effect by Br Chalmers, Dr Duff, 
Dr Caodlish, and others, — 

" RffiOLn:, — 1. That we form ourselves into a Committee for the purpose 
of using our best endeavours to secure that the Cluiir of Natural Science 
shall be made part of the curriculum in the New College, 

" 2. That in the event of any movement being made to endow the esist- 
ing ProfesBorahips in the New College, we shall use special eierttoa to se- 
cure the ui^ntenance of the Chair of Natural Science. 

" 3. That Mr Jamea Cunningham be requested to act as chairman, and 
to convene the Committee tJius formed, whenevur it may seem necessary. 

" 4, That it is proper that Dr Fleming should be apprized of the move- 
ment, and that with that view, a copy of these resoludons be forwarded to 
him, whenever they are subscribed by twenty individuals. 
FAmanj, 1857. 

(Signed) " Sir Too. Makdouoall Biusbani, Burt,, G.CJ!, Ac, Ac, Pre- 
sident of the Royal Society, Edinburgh ; P. Dalhahot, 
W-S., 69 Queen Street ; James Tod, W.8., F.R.S.E , 65 
Great King Street ; Sir Georob Sinclair, Bart., of Ulbslcr, 
42 Charlotte Square; John M. MCaitolibh, C.A., IH 
Moray Place ; James R. Dvmock (Councillor), 30 Bnccleuoh 
Place; Cuas. Jas, Kerr, Banker; J, O. Wood, W.S., 52 
MelvUle Street ; Jakes Rdsseu., M.U, F.R.S.E., 15 Lyne- 
doch Place; John Meltillx, W.S., F.It.Sj:. (the Kghc 
Hon. the Lord Provost), IS Ileriot Row ; Alexander Brt- 
soN, Prince's Street : Thomas CoNSTAnLE, Printer to her 
Majesty: A. Keitu Johnsto.s-e, F.R.S.E., and ficographer 
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to the Queen ; Bobkst Allan, F.KJS.K, York Place ; 
John Geddes, Mining Engineer, Shandwick Place ; James 
Dalmahoy, H.E.I.C.S., and F.RS.E., 9 Forres Street 
Colonel Geo. Cadell, H.E.I.C.S., 13 Randolph Crescent 
KoBERT Paul, Banker ; Jas. Miller, Professor, F.RS.E 
Jas. Cunninqham, WS., F.R.S.E., 50 Qaeen Street; Alexr. 
Thomson, F.RJS.E., Banchory House ; J. Y. Simpson, Pro- 
fessor, F.RS.E ; Andrew Jameson, Sheriff-Substitute, 
Edinburgh; Robert Mor«ie9on, H.E.I.CJS., F.RS.E.; 
Colonel Hugh Morrisson, H.E.LC.S. 

After the tidings of Hugh Miller's death reached India, Dr 
Duff wrote a most earnest appeal to the admirers of Mr Miller, 
and to the friends of science in Scotland, suggesting that 
Dr Fleming's chair should be endowed as the Miller Chair of 
Natural Science. Such a monument to this great man would 
have been a becoming ona But were the friends named above 
desirous to do honour to two of the greatest sons of the Free 
Churchy they have the opportunity offered them by raising an 
endowment for a " Miller and Fleming Chair of Natural 
Science.*' The monument would be one of the noblest that 
could be raised to their memory. 

Greatly cheered by the memorial from the laymen^ Dr 
Fleming ceased to think of his own feelings in connection with 
the chair, and set about, in great earnestness, to have the 
Natural Science Professorship endowed. He had too much 
shrewdness, and too correct an estimate of the prevailing ig- 
norance of the value of the chair, not to see that its conti- 
nuance might come to depend upon its endowment " You 
well know," writes his friend, James Bonar, Esq., " how in- 
tensely interested Dr Fleming was, nt)t only in getting the 
chair instituted, but in having it placed on a permanent basis. 
Often he regretted the apathy which he feared was beginning 
of late years to pervade the Church in regard to it ; and he 
laboured earnestly to prevent the possibility of its being sup- 
pressed in the event of his removal." 

Dr Fleming's death put a stop to this movement, which 
promised to be of so much advantage to the Church and to 
Christian science. 
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Db Fleming's appointment to the New College Chair of Na- 
tural Science, put him iu circiim stances both to throw all his 
strength into its proper work, and also to help on the progress 
of science by corresponding with others, who, like himself, were 
working enthusiastically in favourite departments of Natural 
History. In this latter aspect of work many cordial testi- 
monies were paid to him by the greatest of his contemporaries. 
Of these, that rendered to him by Professor Edward Forbes is, 
for many reasons, full of interest Seldom could two men be 
found who, while they had so many points in common, differed 
60 widely in regard to many more. Both from early youth 
pursued the study of nature as with the force of a ruling in- 
stinct, I once heard Forbes say, " it would not be believed if 
I told how soon I began to collect fossils ;" and among Flem- 
ing's papers there are boyhood jottings on birds and beaets, 
fossila and flowers, which bear evidence of shrewd observationj 
and of discrimination beyond his years. Both were true 6eld 
naturalists — men who told what they saw aa they waited on 
nature in the forest, by the shore, far out on the " open sea," 
or amidst the solitudes of the everlasting lulls, and won from 
her secrets which she tells to none but single-hearted devotees. 
Both held that an acquaintance with the literature of science 
is second only to attainments in science itself ; and both were 
profoundly conversant with the workers that had gone before 
them in kindred fields of research and discovery. But the 
contrast stands out in bolder relief than the comparison. Foi^ 




liea' (lispoaition was natumlly lively (animU) ; Fletning'E waa 
grave {Btv'&re). The one ever brought the "' bodying imaginar 
tion" of the poet into his studies ; the other stood iu doubt of 
every thing that could not stand the stem logic of inductive 
pJiiloBophy. Forbes loved to give way to sallies of wit, in 
which intellect sparkled like wavelets under bright sunlight ; 
Fleming's humour passed into sarcasm, and many of his hap- 
piest hits in social intercourse had " a sting in their tails." 
The former loved theories, and ever saw facts with the gene- 
niliziiig cyo of the poet; white the latter eagerly treasured 
lip facts, he regarded with great suspicion every attempt to 
make any ono of them tf^U a different tale when associated 
with Qihej facts, from what it plainly said when standing alone. 
And because Forbes had made known so many new facts, 
Fleming was strongly drawn to him. But they could never 
have tlioroughly understood each other. This is frequently 
illustrated in their correspondence. Besides, it is too often 
with students in the same departments of science, as with bo- 
dies undtir the law of chejuical affinity, like does not draw to 
like— alkalJH to alkalis. The union only becomes complete 
wht'Ji alkalis meet antagonistic acids. There can be no doubt 
liowovcr, that Fleming bad, iu many things, the advantage of 
tliu younger naturalist. While Forbes, even in bis chosen spheie 
of exoelloncc, was not unwilling to be bidebted to the Scottish 
naturalist ; Fh-inuig letl liim far behind in other branches of 
zoology, and especially iu hie knowledge of the highest philo- 
Mophy of the sciences. Had Forbes' life been spared, he woidd 
have passed beyond all tliese deficiencies. That two such men 
should havd, for a time, taught in one city tJie same bnuiches 
of scieuou, has not been sufficiently noticed. Never may Edin- 
burgh hope to possess such a uniou again in the instruction of 
youth in natural science. 

The value of the following notes will at once be seen by aU 
who are iaterest^d in Dr Fleming's fame ; — 

" 6 Craig-t CoaH, Charhig Craw, Xondbx, 12tt April 1848. 

" Dow Dr Fkming,— Vi)U nrc i>nibHbl; anare tlmt I, id conjuiictioD with I 
Mr Qanlej, bid at pressnt ongnged ou a IlisUii; of Uw BrildBfa MoUoWH-xi 
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Yijur 'Britieh ADunals' — long mj textbook aa a student, luid iUll ai- 
waya by mj side — haa often to be conBultoil in the course of our work. 
Will jou allow UB to put two or three queries reapecting some of tbo spe- 
cies therein enuaierated 7 

" 1. As to TdlinafragilU (p. 43-1). The dasoription does not agree with 
the Idnnean apetaes. What is jour filiell ? 

" 2. Cordiunt inmriadian — Dr Uoldstream's* spewmen — -with thirty -soven 
ribs, and compressed — instead of vadriBose with tMrli/-liBo ribs, the usual 
character. Is Dr Coldstream's shell an esolic oae, and if so, what species 
in present Domenclature 7 

" 3. GaTdium nenaium from Pentland Pirtli ; you pve it as Turton'a 
aheU, which, however, is only young C. Uev'gatvBi. Is yours diBtinct? 

" Pardon these queries, which are asked from the wish to do all posaible 
JDstioe to those who hare laboured so well befm^ us. And beitere me, 
Dear Dt Pleming, most sincerely yours, " Edward Forbes," 

" 6 CTnig's Cowi, Chariag Crota, IWi May 164a 

Dear Dr Fleming, — I have to acknowledge the receipt of your kind letter 
and the shells— both very interestinE. The Cardivm muricaium is the true 
Ltnnean apeoieB of that name, but is a foreigner, probably South American. 

" The ' T^linaJragiUs' appears to be a Tkra/^'a, and a very curious one, 
nut known to either Hanley or myaelf, so far as first ^once con tell. Hay 
I venture to usk for a note reepecting its locality, sa you do not state any 
portxoiilar place for your specinena of it in the Sritjsh Ai'>"n lH 7 Can it 
be an Arctic shell ? 

" The mistake about the saljXE was some bungle on my part entirely, 
not however iVom trusting to memory, for I had the paper at hand. T 
mnst try and find out how 1 laade the blunder ; but wont plead guilty to 
having n^lected the paper. 

"I hold to the distortjngpower of fresh water on Mi/a areTiario, and on 
many other marine mollitfilta, aa I shall have occasion to shew hereafter. 
Moreover, I venture to think that I could convince you by a few plain prose 
arguraectfi, backed by spoeimens and facts in plenty, and without the dd 
of ' poetry. ' But what seems pod,r\j to you, is received as proee by somei 
for the eame post brought your protest against my harmless attack on tee- 
totolism, with a letter from another, and also very able quarter, assenting 
to and teaching it I 

"If at any time in our Moll iisca book we appear not to give you full 
credit, or rather due oredit, dear Dr Fleming, I trust you will believe it 
unintentional, and I will be much obliged for any correction, lliere is 
always the preface and historical introduction at the end to do justjoe and 

* Oue of Dr Pl«ming'a oldest and most intimate friends ; u skilful physician 
nccomplished natmaliBl — and one highly esteemed as a Christian pbilan- 
thrOpiK. 
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repent in. When I saj that all mj knowled^ of Mtish Natnnl Histoiy 
was based upon your works — the British Animals having been mj text- 
book and constant companion as a student ~I speak sincerelj, and write 
privatelj now, what I mean another time to put forward publidj, with 
reasons wh j. £Ter, dear Dr Fleming, most sinoerelj jours, 

" Edward Forbe& 
" When the shells are examined fullj, I will write the results and re- 
turn them.*' 

Many more might have been given from the same eminent 
man, bearing testimony to his high admiration of Dx Fleming 
as a naturalist 

The Diluvian controversy first fully revealed to Dr Bnck- 
land that he had met his match in the Flisk geologist For a 
season they little understood each other. Fleming traced 
Buckland's " hasty generalizations'' to the supposed want of 
thorough attainments in his &vourite science, and Buckland 
thought Fleming overbearing and self-<x>nfident, in questions 
in geology, to which he believed he had given as much atten- 
tion as the somewhat hard-headed Scotchman. While they 
fenced at arms' length, each seemed the foe of the other ; but 
when they closed, as if for a severe struggle far victory, they 
saw each other in their true character, as sincere students of 
science, and joined hands in friendship. Backland's playful 

notes to Fleming are peculiarly genial : — 

''MkJks. 1843. 

" My Dear Professor, — Having like yourself been prevented from going to 
CWk, I send a line to remind you thai I am alive, and importing gigantic 
struthians from New Zealand, more than large enough to have impressed 
the most colossal ornithiohnites. O that I oould have been in Ireland 
to eigoy the triumph of finding gladdl scratches all over that country, also 
the counterparts of those in Scotland, Wales, and Cumberland. What is 
become of your promised paper on these phenomena in Aberdeenshire ? and 
what of the essay on Peat Bo^s^ which no one understands so wdl as your- 
self Pray, pray proceed with both fi>r the good of present and future genera- 
tions. As a bribe to attack both ice and peat^ I send you one of the wry few 
existing copies of De la Bodie's Caricature of the astonishment of E^tish 
monkeys and elephants, at the commencement of the glacial period. 

** I remain, yours very sincerely, " Wm. Bucklakd," 

" OxJMt, I2ih Nao. 1845. 
** Yon will, I am sure, be happy to hear that I shall soon be Dean of 



Westminster, ami most hajipy tu s 



" If your Prasbjtcriiui Cliurch had not cast off Episcopacy, yuii migLt 
have been, aa you deserve, Dean of Glasgow and Aberdeen, but Diis aliier 



" Tours very smccrely, 



" W«. BUCKUN-D." 

" Deanery, 14th Dec, 1946. 

" My Denr Profeaaor, — I am gkd to see by the proBpeotos you have kindly 
sent ma, and for which I write to thanlt yon by the light of the lamp that 
was a foe simile of yours at Aberdeen, that ITutnlet'a himself again I and 
in doe time I tniet the world will bo benefited by your lectures published 
in ezAwnu. I still lecture in Oxford, whither I go in an hour and a quarter, 
arriving at 11 a.m., and returning to London by 5. The Dean of Ely dons 
the same at Cambridge. Would that yflu also had boon destined to do aa 
much for Edinburgh, but Ddicta Toajontm, Sec. 

" Mrs Buckland unites in beat regards, with yours very sincerely, 

" W«. BncKLisD. 

" Have you more than one kind of Salamander in Scotland 7 IlftTo 
identified Ltdn/iinthodtm in New Ked Sandstone." 

In another note Dr Buckland says : — 

" I concluded my letter to the Dulce with telling him, in proof of your 
European reputation, that Frofeeaor Agassix had said to me, ' that he should 
have been abundantly recompensed for his visit to this country had he 
giuned no more by it than what he saw and learned during the few hours' 

it to Dr Fleming. '" 

No one of Dr FlemiDg's scientific friends enjoyed so much of 
his esteem and love, as the world-famous author of magnifi- 
cent Siluria. To his admiration of Sir K. I. Murchisou as a 
geologist, he added affectionate regard as a friend. And the 
tie was mutual ; — 

" Albeit," wrote Sir Roderick to Dr Fleming in 1844, '■ the beginning of 
yonr letter, I do not think you wore ' quite aware' when you vrrote to me 
of the 'manner in which I was employed;' for I was then on my way 
acrom the Bothnia Gnlph to Abo, threading through a thouBnnd granitic 
. The Old Red of Kusaia u proving a very 'psdna mirabile' 
(lEol.), and I have brought home two large cases of icbthyolitic remains, 
which, among some species known in Scotland, oonttuo many new forms 
Again, — (1840) " I am glad yon are able to give such good 
accounts of Andrew,* I am equally delighted to find that you are' redivivus,' 

• Dr Fleming's only Burviving son, at present civil anrgtoa nt Chiipra. 
Dr A. Fleming has already diatingniaheil hinisalf as a geologist. See " Rfport 
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and serving * the great cause of science and human knowledge,' as Sir 

Robert Peel styled it This is my birth day (19th Feb.) Time is 

passing, and I shall not be able to conquer another empire. It is also the 
eye of our geological anniyersary, at which we shall have present for tho 
first time two Deans (Buckland and Conybeare), and a knight grand cross 
geological.^* (1856) " Your scheme, like everjrthing you have propounded, 
is clear and well methodised ; but a mere old soldier, who has turned his 
sword into a hammer, has no right to pronounce upon natural history as a 
whole 1 I am only one horse of the team you drive, and I do my best to 
stick to the collar as long as I can, and it rejoices me to see vnth what 

vigour you are really advancing science Would that we had a few 

more men who, like you, can thus systematically and philosophically ex- 
pound the great principles of natural history.! " 

The references already made to Sir Charles Lyell will shew 
the warm regard which Fleming cherished for him, and how 
highly he esteemed him as a geologist Though Dr Fleming 
dissented from many of his generalizations, there was no in- 
terruption to a friendship which extended over a period of 
more than thirty years. The author of " The Principles'' was 
ever ready to forward to his friend in Scotland accoimts of what 
he believed would interest him, and seems to have found in 
Fleming, what most of the great geologists of his day found — 
one ever ready to lend all his experience to the solution of dif- 
ficulties, and ever willing to communicate out of the rich stores 
of geological knowledge which, by reading and by observation, 
he had treasured up. Thus letters reached him from Sir 
Charles, not from London only, but from the Continent and 
from the United States. Like other friends. Sir Charles was 
pleased with the continued devotion of Dr Fleming to geology. 
" I am glad,'* he writes in 1850, " to see by the abstract you 
sent me of the proceedings of the Royal Physical Society of 
Edinburgh, that you are enlightening them both by original 
observations on the geology of the neighbourhood, and by bis- 
on the Oeologieal Structure and Mineral Wealth of the Salt Range in the Pun- 
jaubf with maps, sections, ««?<?., by Andrew Fleming, M.D., F.R.S.E., Assistant 
Surgeon, 4th Regt. Punjaub Cavalry. Communicated to the Government 
of India, 1861-2. See also Description des Animatue Fossiles du groupe 
numulitique de L'Inde, Par le Vicome D^Arehiae et Jules Haime. Paris, 
1854. 



torical retrospect, shewing how much the Eiliiiburgh scliuol 
has neglected of what lay at their owd door." 

It appears, however, that hia correspondents were not limited 
to adepts iu science. As one put it when information wa.s 
wanted regarding a rare bird, — " Send it to Fleming. He 
knows all things living and dead, in air, earth, and water." 
Lord CockUiTO seems to have had like feith iu him, when he 
despatched the following characteristic note : — 

" Bonaly, CMnlcn, 3d Sept. 1846. 

" Mj Dear Sir, — I send jou a creature, which haa created much specu- 
lAtion among tlie rustic philosopbcm of this parish. It was found jGBtor- 
day graaing with two friends of the same gennral appenTanoe, on the Icavea 
of a. privet hedge. Some called it the legged worm ; some a young locust ; 
hnl oil are agreed that it is the couse of the potato disease. Tours ftuth- 

fully, " n. COCKBKBN." 

A like kindly interchange of views on scientific employmenta, 
was kept up for several years between Dr Fleming and the able 
and enthusiastic Irish naturalist, William Thompson, Esq., Pre- 
sident of the Natural Eistoiy and Philosophical Society of Eel- 
fast, tie author of a peculiarly interesting monograph on the 
" Birds of Ireland," and of the vahiable Report on the " Fauna 
of Ireland," drawn np at the request of, and published by the 
British Association iu 18i0. Fleming's letters to the devoted 
Irish naturalist, shew how strong his regards were for him, not 
only as a labourer in the same field with himself, but as a 
friend : — 

" I am glad to Sod bj your note that yoti have reaolvod to poniae my 
brief luoubrations on ' Methixlu in Natural History'— first, liecnuae, Tery 
few care about tormenting tliemBelves with the subject — socoDdly, becautu?, 
I intend republishing it, or rather eumethiitg like it, aa a small tract, with 
some additdoaa on analogy, aa the subatanoc of some remarks in n. contro- 
versy with Conybearo in the Ed. PhiL Joum. March 1829, and I should 
be gratified extremely if on reading, you would amdidly give tne your sen- 
timents. I find the law of oonttnuit J, ua employed by Liebnitu and Lin- 
nmus very imperf«;tly underatood among my acc|Haintance. To render my 
meaning plun, I may state that it is a physical truth that T §«-. T 
anybody which has existed iu Timeui T, and exiatB at Thus S j«-. S' 
existed through oil tho iriterinedjat« momenta. Again, any- C i^* 0' 
body which has enistcd in ijiai-t at .S, and "ixists at S' has lieon in all ll'« 
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jet this belief led to the 

um BftltUH non faoel. A 

Development Sya- 

aaii which aeema Diore 



intermediatu portiune uf space, lloacie Liobnitx was right when in Che 

rclationBofbodios to time and apace, he Boid, Natura non operaturpor BBltum. 

Bat what are wo !<] think of tbuee who, finding a cnature of a poitiaular 

form at C, and another difiereatly constructed at C, infer that creatures of 

all the inUr^uediate degrees of form must exist 

liLW of Linnicua and Boimet, Natura opifer re 

law, this which ia the basis of Lomack's 

tern,' which led Modea; to dream of Quit 

or loBs to influence tho riewa of niany modern writers on loologj and I 

l>otany. I called Strickland's attention to the artielu in the Quorterly at 

Glasgow, but 1 do not think he considered the hint of any value. 

" Be assured that anj paper of yours will be welcomed by me. 1 hava I 
not the volume contwning the report of the Erit, Asa. at Glasgow, and J 
therefore am not at present aware of that portion of its contents to wliich | 
you refer, I admire the freshnesfi of your neal, and fondly hope that ii 
witliering influence may blight it, I hove heart enough to enjoy it ij 
others, while I lament its decay in myeelf." 

"22 Walker Street, Edinburgh, 29(A Mardh 1849. 

" My Dear Sir,— Being vrithin four lecturea of the close of my fourth . 
BOssion in Edinburgh, you may well suppose that, what with the conden- 
sation required and the illustrations t« be produced from boset*, druwera, 
shelves, Ac,, I am not in a state to write a long lottei, or even to do more 
than saj, your box arrived hefore your letter, and both were weloomo in 
the extreme. Several birds in the box were doubtless not quite in a ball- 
dresB, but even in their ordinary and perhaps worn garb, they constituted 
a useful addition. The contents of the phial I shall not be able io look 
at till I get rid of my oloaa on Wednesday. AIhhI I indulged the proa- 
pect of getting into my new class-room and adjacent apartments in July 
next, BO as to open my nest session 1^49-50 in an efficient manner. I 
am now, however, conmrwed that 1650-51 most be the time, and thus, at 
my time of life, have I been restrained in my usefulness (aa I perhaps 
preaumptuously imagine) for four and the prospect of five years, Tet this 
is but in keeping with my course in life, and if I have been restrmned in 
the field of labour, I would willingly have cultivated, I trust that my 
higher aspirations ua on immortal being have been by the discipline, puri- 
fied and invigorated. Many thanks for former and present kind services. 
They may not have been very formally acknowledged, but they have been 
estimated highly. 

'' We hear nothing in tliia quarter about your new coll^os 

The status of these inatitutionB will necessarily be determined by the 
character of the first appointments. I earnestly wish they may be judi' 
oioua. Had aoch an opening occurred even a dozen of years ago, I would 
have started, because, I think Ireland a very fine field — receiiili/ much 
cultivoted, but still with vast storra in zoology aad geology not de 



vcloped. Look U what j/on have dona, und think of what might bo 
duue wLoD even u dozen of good obBerven) Hhall be sent out evorj year 
from Belfast to eaplore tho shores and tho gleos of Erin. Here joa may 
isay look at home, and I foul the truth. In Edinhui^h everything ia dead. 

Escuse this scrawl, for;l must go to mylectarea, can I look for a letter 
from you when jou^meot with any thing in tereating. Do in ohurilj write, 
for you eierciae a powari'ul infiueaoe in exciting me to exertion. With 
great re^ird, I remain, my dear Sir, yours yery sintMrely, 

" John Fleklnc' 
In December 1843, Dr Welsh, intiinatiug the iutention to 
start "The North British Review," wrote to Dr Fleming : — 
" We have resolved to commence a new Jounial here, viuyre 
under religious cmiirol than the Edinburgh and Quarterly 
Revuwa, tiiotigk iiot theological. We are to take assistance 
from distinguished individuals in England, on the Continent, 
and in Ajnerica. Our first number is to appear in April, and 
I am most anxious that we should have an article from you." 
Dr Fleming wrote an articlo for the second number, on " Gould's 
Birds of Australia," " You have managed the subject in stich 
a way," Welsh told him , " as to make it highly interestijig 
even to an imacientitic reader, and I hope your paper will do 
us much good." Dr Fleming made some suggestions as to tho 
management of the Review, and received in answer : — " Since 
I last wrote to you, we have met with a severe affliction in the 
death of a beloved child. He had been seized with scarlet 
fever a few days before, but it was in a mild form, and no 
danger was apprehended. On Friday moruing, however, he 
was worse, and in twenty-four hours, after many alternations 
of hopes and fears, it pleased the Almighty to take hiui to 
himself. Yotu: letter has recalled me to the business of the 
world, , , . . Your suggestion about a sheet for critical and 
miscellaneouH notices ia well worthy of consideration." . 

Dr Fleming continued to write at intervals for the " North 
British" till the time of his death. His papers are all of value, 
as not being limited to a resume of the subjects treated of in the 
works reviewed, but aa containing much matter drawn from his 
own observations in science. The second article contributed 
was one on " Dana's Mineralogy" (1 8 tS). In the introduction 
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to thw Paper, he illustrates fully those views of the weakness 
of " Paley^H Argument/' to which reference is made in his 
letter to Dr Chalmers (p. Ixxxv). 

In this outline of Dr Fleming's life, I have not named nearly 
all his contributions to science, but have been guided in my 
choice by wliat seemed to me illustrative of his special at- 
tainments. The only other contributions which may be men- 
tioned here are his Address to the Royal Physical Society on 
** National Museums'* his small volume on ''The Temperor 
ture of ilie Seasatis," his Address " On the Branches of Knov)- 
ledge included in tlie term Natural History," and the 
** Lithohijy of Edinburgh*' 

The first of tliose (1849) was published, along with an able ar- 
ticle on the Address from the Witness, by Mr Hugh Miller, and 
obtained a large circulation. Five himdred copies of the Ad- 
droHH, with the remarks of tlie Editor of the Witness, were cir- 
culatod by the Society, This address has already borne good 
fruit. *• Tlio Temperature of the Seasons " is not so generally 
known as it ought to ba I am not aware of the existence of 
any volume in the popular literature of science, on the same 
subject, so mlmirably fitted to convey information to non-scien- 
tific readers, on matters that pass under their notice every day, 
and to beguile the young to the study of phenomena of great 
interest, and which are sure to give a taste for observing 
nature. The " Review of Natural History Studies " formed 
the subject of an address, delivered at the Glasgow Meeting of 
the British Association (1855) by Dr Fleming, as President of 
Section D (Zoology and Botany, including Physiology). Some 
of the passages in this address remind us of the controver- 
sies with Buckland and witli Conybeare. "Why," he asks, "is 
geology so popular ? In answer, we simply refer to a well- 
known feet, that tlie groat majority of readers and hearers of 
scientific subjects, treated in a popular way, are delighted to 
wade in waters beyond their depth ; and this occasions no 
alarm, because thoy have always suflScient floating power to 
rise to the surface." 



I 
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Tbe " Lithology of Edinburgh " was on the eve of publica- 
tion at tbe period of Dr. Fleming's removal. He had superin- 
tended the whole of it through the press, with the exception of 
the last half-sheet. It is now published along with his Me- 
moir, without note or alteration. I believe it to be the ablest 
treatise we have on the subject. It no doubt contains view.s 
directly at issue with those held by highly distinguished la- 
bourcas in the same field. Since the sheets of the " Litho- 
logy" were put into my hands, a short time after the death 
of Dr Fleming, I have gone ovct the groimd described ; and, 
though intimately acquainted with it when a student, and 
familiar with Mr Maclaren's able and valuable wor^ I have 
had very frequent occasion to admire the correctness of obser- 
vation, shrewdness of hypothesis, and breadth of view brou^t 
to bear, in " The Lithology,"* on peculiarly intei'esting phe- 
nomena, set by him in lights entirely new. 

Dr Fleming died, after a short illness, on the 18th of No- 
vember 1857. When the word, " come up hither " reached him, 
he was not unready. Devotion to science had not interfered 
with love to the Saviour, Under the ministry of the Rev. 
James Lewis, a pastor whom Dr Fleming much esteemed and 

* It maybe reniarked Iliat thumaipniolhCoolh, referred to at p. 04, of the 
LithQlagyiiB inthapoEBessioii of John Msitlaud, E^. ThefalluwingDole, kluillj' 
commnntcated to me hj Mr Mnilland, leJ mc to look at the distriut in which 
it was foand ; and I am persutulcd that Flciurng's douhtx as to iU coaaectioa 
Willi [he "BoaMarClaj" are well foandedi — 

"Meoiurement of JUammotK's Tuti, taade by J. Maifland, 2(ilh AW. 1SS8.— 
E.\treme length bj tbe outer curve, exactly 39 ifichcs; drcninference al iho 
middle, 13 iuches; ditto at nnaU end, 11^ inches; ditto, thick end, 12J infhu. 
The tosk 19 ID fonr parts. — the maia centre piece, 24j inches long, and tbres 
fragments as cut up bj Waachop, the iTory-tumer on the South Bridge, Edin- 
burgh, who boDgbt it from tbe man who fonnd it. That this is the same 
tnsk that was described by Mr Bald, as fonnd at Clifton Hall in July 1820, in 
JigKinE the Union Canal, I am quite certain. I recollect the finding of it per- 
fectly, Ibougb I did not «b it until its return from Edinburgh. I reeolleet of 
Mr Bald gotdng it away when be was to notico it at the Wemeiiiui Society ; 
and I recollect vhon he relumed it ; and 1 hare liied in the same house with it 
ever since. But Hr Bald is wrong in staUng it was found ia the fTrut Park 
of Clifton fiall ; it was foand under the aartace in the Doue-cot part, but dose 
1 the Wtit Park, which tbe canal only touched." 



loved, he bail Ijcen ripening for those everlasting and inoormp- 
tible habitations, where intellect, not less than affiKtion, shall 
attain the highest enjoyment He had not lived in Tain. The 
scientific literature of his own and of -other lands will eTO* bear 
witness to his success as a student and a discoveier. He had 
rea^l Ood's thoughts in nature wisely, and had studied His 
thouglits in the infallible Word, as a sinner deeply oonacioQS of 
sin and guilt, needing a Saviour, and having found one in " the 
man (>hrist Jesus *' — the eternal God And there is good rea- 
son to believe that he had not been without tokens in his 
niiuistry that Ood, who had revealed Christ in his own soul, 
had blessed his labours to others. While, too, he realised his 
true jHisition as a Christian apologist in connection with mo- 
dorn )>h<ises of scientific speculation, others, who walked with 
hita in the paths of pure science, were not slow to acknowledge 
Ills work in this respect. The expression of regret for his loss, 
uutered on thn Minutes of the Royal Physical Society concludes 
thuN :«— *' In Iiis capacity as Professor of Natural Science in the 
Now ('olU^^\ it. is believed that Dr Fleming has been eminently 
MU(HH^MNf\il in iuiiMirting much of his own healthy spirit to the 
uuuiy MtvuUnitH who have listened to his prelections, while his 
own l\iU tmitiniony to the compatibiKty of a sincere belief in 
n>v«ialiHl inith witli the acceptance of the fietcts and views of 
nuHloru mnomv, must have helped not a little, to stem the 
torhnit of M^HHudativo infidelity which threatened not long ago 
to briHvk tWth in our land. '* 



LITHOLOGY OF EDINBURGH. 



HiBTOBi 07 Eduiburoh Litholoqt — Bnlmer and Atkinson — Sibbald — Sinclair 
— HnttOQ — Plajfair — Hall — Allan —Greenock —Walker— Thomson— 
Willituna — TonnsoD — Jamesan — Htbbeit — Patteison — W . Nicol — Rh ind 
— Milne — Mackren — Mnsenni and ScicDCUic Societies. 



The neighbourhood of Edinburgh presents a very remarkable 
assemblage of different rocks, and several interesting mineral 
epedes, important to the student of theoretical and practical 
geology ; yet it was not until the close of the last century that 
their characters began to be studied, or the reaourcea of science 
called upon to fiirnish the requisite illustrations. Previous to 
this period, our Scottish observers were principally occupied in 
" mine-hunting," and under the auspices of Sir Bevis Buimer, 
Stephen Atkinson, and other "menerall men" of that ilk, 
every rock, ravine, and river were explored in search of gold 
and silver, and reported, in many instances, as being found in 
places where, in later times, Ifliey have been sought for in vain. 
Thus, in the preface to the translation of a French account of 
the life of James V., printed in a volume entitled, " Miscellanea 
Scotica" (London, 1710), it is said "the Laird of Marchestone 
got gold in the Pentland Hills," The reader who wishes fur- 
ther information respecting the treasures disclosed during this 
active metallui^c era, will find considerable entertainment by 
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tlie fxjruHal of ** Tlie DUcwene and Hiifto)ie of the Odd Mines 
of Scotland, hy Stephen Atkinson, written in the year 1619." 
An edition of this curious work, with additions, was published by 
the Bannatyne Chib in 1825. Notices of the discoveries of this 
porioil may likewise be found in the various topographies of 
Sir Rolx^rt SibbaliL In his *' Scotia Illustrata," and in con- 
nection with this district, he merely notices, under the head of 
Bitumens, '* Oleum Font is S, Catharinok" But in the work 
quoteil above (p. 84), Sibbald has stated, on the authority of 
Colonel Borthwick : — " There was lately found within four 
miles of Edinburgh, copper upon Curry water, in John Scot of 
Lamphoy's ground. I have seen good copper got out of it*' 
" The Colonel shewed me a piece of lead found within four 
miles of Eilinburgh. The Lapis Heematites is also found in 
Scotland, particularly in the King's Park, at Edinburgh." "At 
Braid Craigs there is a stone with many blue and green veins, 
that argues there is copper in it/' 

Tho attempt to unfold some of the first principles of geology 
was begun in Scotland by George Sinclair, Professor of Philo- 
m\A\y in Gla^)w ; but the results which he published in the 
" Misctxllanv** accimipanying his treatise on "The Hydro&tan 
ticks" (Eilinburgh, 1672), have met with unmerited neglect. 
ProfoHSH^r Sinclair is known, indeed, to a few inquirers, as the 
first individual in Scotland who repeated the experiment of 
Ptuical on tho different heights of the mercury in the barometer 
at tho lH)ttom and top of mountains, selectii^ Aithnr Seat as 
tJio fiold of his operations, and to many as tli<e i«|Nit«d author 
of •• Satan's Invisible World ;" but we haT^ ikm found an 
aokiunvkHlgtnent of his illustrations of the ttowtn i al character 
(\f t]\o ct^U-moasui^^ unless we consider as such a couple of 
oca^doiunatoiy remarks by Mr Milne, in hfe tof^moir on the 
eoaltields of the district, to which we shall slwvtbr make refer- 
enoQk In his preface to the '* Hvdiostatidk&'^ Sinclair savs 
that there *' is added a short history of coa/> wliidh I hope will 
be acceptable to some ; this, so needful a subjects ne^-er being 
treateil of before by any. In it menti(» is made of thbgs 
oommon to eoal in general, as.difpg, risings^ and stre^cs^ 
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Next, of goes or dykea, whicL prove so troublesome to the 
working of eoal. Thirdly, of damps and vfUd-fire. Next, & 
method is taught for trying of grounds where never any coal 
was discovered before. And lastly, the manner how levels or 
coTt^iis under ground ought to be carried on for draining the 
coal and freeing it of water." Jn the course of these illustra- 
tions, he satis&ctorily establishes the existence of cliohedamp 
(carbonic acid) in a coal-pit at Tranent, and oifiredam/p (dicar- 
buret of hydrogen) at Werdy, '■ be-west Leith." 

In the spring of 1783, the celebrated Dr John Hutton laid 
before the Royal Society of Edinburgh his leailing views of a 
" Theory of the Earth," which afterwards appeared in 1788, in 
the first volume of the Transactions of that body, and after- 
wards in a separate and more extended fonn, in two volumes 
octavo, in 1795. The speculations, which Dr Hutton thus 
presented to public notice, did not fail to excite a deep interest 
in the minds of those who were occupied with the study of 
geology, because many recondite subjects were brought promi- 
nently forward, and fearlessly discussed, while appeals were as 
boldly made from the closet to the quarry — from the halt of 
the Hoyal Society to Salisbury Craigs and Arthur's Seat 

Dr Hutton, without perhaps any very intimate acquaintance 
with minerals as species, or with rocka as constituted by their 
aggregation, had become fully convinced that great changes in 
the constitution and position of the strata hod taken place, 
and he assigned to himself the task of explanation. There 
are few observers who would venture to express a doubt that 
sandstone, slate, and coal, were originally sand, mud, and peat. 
He endeavoured to determine the agent which had so greatly 
changed their characters, and produced the metamorphic con- 
dition ; and this agent he announced to have been heat. It is 
equally obvious that these strata, which were originally assorted 
by water under the influence of gravity, have been broken and 
variously displaced from their first horizontal position. He 
likewise undertook the task of determining the character of 
the disturbing agent, which he believed to have been analogous 
to the cause of earthquakes and volcanoes. 
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Ahhough Dr Hutton £Euled, in many instances, to reach the 
truth, by ne^ecting to make accurate observations, by the 
employment of imperfect premises, and by overlooking residual 
or unexplained jdienomena, he, neyertheless, drew around him 
several kindred spirits, who screened him firom chaiges not 
easily evaded, protected him from misrepresentations to which 
the obscurity of his style peculiarly exposed him, and ex- 
pounded his views by the aid of descriptive geology of a local 
diaracter. The most eminent and successful of Dr Button's 
sujqxxters was the amiable and accomplished Play£Eur, who 
gave, in the '' Illustrations of the Huttcmian Theoiy ot the 
Earth'' (Edinburgh, 1802), a luminous exposition of the geolo- 
gical tenets of his friend, and thereby contributed, in a veiy 
great d^ree, to render these intelligible and popular. But 
the illustrator of Huttonianism laboured under the same 
defects as its founder. He had never studied mineralogy, so 
that his knowledge of rocks was necessarily imperfect ; nor 
had he ever applied himself to the task of marking their more 
ordinary gradations of character, their interjacencies, and their 
content& He appeared, therefore, as a qpeeud pleader^ 
anxious to conceal the weaker points ei the case of his dient, 
to overrate the statements which were triable, and ever seek- 
ing to turn the atteniion of the reader, where practicaUe, to 
the inaccurades ofhis antagonist 

Sir James Hall likewise strengthened the speculations of 
Hutton, in no ordinary degree, by a series of well-devised ex- 
periments, rendering probable some of the hypothetical explana- 
tions of his school, and at the same time extending our know- 
kdge of the character of mineral masses. The first of these 
essays was entitled, " Experim^its on Whinstone and Lava," 
published in the Transactions of the Boyal Society of Edin- 
burgh, voL V. p. 44. The specimens were diiefly selected from 
rocks in the immediate vicinity of Edinburgh, and the results 
had thdr value greatly increased by the co-operation of Dr Een^ 
hedy, who published in the same volume *' a chemical analysis 
of three species of whinstone, and two of lava,'' p. 7& The 
** whin of Salisbury Rocks," and the " whin of the Calton Hill," 
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form two of the species employed. The effect of heat on 
these rocks waa here illustrated in a very judicious manner- 
The second paper gave an account of a series of experiments, 
shewing the effect of " compression in modifying the action of 
heat," which was published in the Edin. Trans., voL vi. p, 71. 
His third contribution, and one of no ordinary value, to which 
we shall liave occasion to refer, is styled " On the Revolutions 
of the Earth's surface," Edin. Trans,, voL vii. p. 139. 

The late Mr Thomas Allan's communication to the Royal 
Society of Edinburgh in 1811, " On the Rocks in the vicinity 
of Edinburgh," is in several respects of great value. Inti- 
mately acquainted with mineral species, and wltli rocks, he has 
furnished the most important contributions to our knowledge 
of Edinbm^h lithology of any member of the partisans of 
either Hutton or Werner. 

The last production of the Huttonian school to which reference 
need here be made is that of Lord Greenock (now Earl Cath- 
cart) to the Koyal Society, 1833, having for its title "A gene- 
ral View of the Phenomena displayed in tlie neighbourhood of 
Edinburgh by the Igneous Rocks, in their relations with the 
Secondary Strata ; with reference to a more particular descrip- 
tion of the Section which has been exposed to view on the 
south side of the Caatle HilL" This paper is chiefly occupied 
with hypothetical views respecting " the apparent interstrati- 
fication of the trap and secondary rocks." In another commu- 
nication to the same Society, his Lordship offers "General 
Remarks on the Coal Formation of the Great Valley of the 
Scottish Lowlands," and has made reference to the rocks of 
the neighbourhood. 

The school of geology which Hntton had thus sucoeeded in 
establishing may be said to have flourished during the twenty 
years which succeeded the first exposition of his views in 1785. 
But during this period, however, there were three individuals 
who exercised a considerable influence on our local geology, 
irrespective of the speculations referred to. Among these, Dr 
Walker, who honourably occupied the chair of Natural His- 
tory in the University, deserves the earliest notice. The lee- 
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iiiren which he deliveitxl to the students on that brandi of his 
course iu which he treated of geologr. mufit have beoi highly 
iiiterestiug, if we may jmlge from the vaiioos entiiea, which ap- 
[Ntar in his ** lustitutes *' (Edin. 1792). Besidea, he directed 
tlie attontiim of his pupils to the oonditioQ of rocks, and 
aHordod them important assistance in the use of discriminar 
ting characters, evidently ^nploying as his guide the judicious 
hilnmrs of Wallerius. This is well exemjdified in his ^ Clawnen 
FoHaili\iin»" (Edin. 1787), & small treatise on minwrals and 
nkoks, indicating an advanced state of infonnation on the sub- 
jcH^t ; and in a fragment of " Description of Strata," givioi in 
Hi)Adrick'a Arran, p. 237. No one can peruse the brief auto- 
kii>graphy of this intelligent man, in the EdifUmrgh Philoso- 
phifkU Jour)ud for January 1822 (voL vi. p. 83), and bear in 
nuiid the hard &te of his wasted collection and scattered manu- 
scripts, without a deep-felt conviction that justice has not been 
rendered to his memory. 

Thirty-five years ago I published the following remarks in 
connoction with Scottish Botany (New Edinburgh Meview^ 
Oct 1821), which seem equally called for at the present tima 
" It is impossible to mention the name of Dr Walker without 
bewailing the loss which his botanical fame has sustained. It 
is well known that he had explored the- vegetable productions 
of Scotland, not merely with an industrious, but a philosophi- 
cal eye, and that he was more intimately acquainted with the 
extent of our Flora than any dead or living botanist But he 
neglected, during his lifetime, to publish his numerous obser- 
vations, and the works now quoted include all which have ap- 
peared since his death. Many of his manuscripts are in a 
finished state, and ought to be given to the public. His her- 
barium, instead of being scattered about among different^col- 
lectors, and parcels of his rarest specimens sold along with 
their herbaria^ should be deposited in the museum of the col- 
lege, where, it is to be hoped, it would share a better &te than 
the one which Sir Andrew Balfour bequeathed.* It is not long 

♦ I)r Walker, in his Memoirs of Sir Andrew Balfour, states that " the 
whole plants preserred in his t^aveI^ bound in s^renl Tolumes, were in his 
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since Walker's collection of minerals, including many speci- 
mens illustrative of the geographical mineralogy of Scotland, 
were lying in one of the low damp rooms of the college, (per- 
haps they still remain,} covered with dirt and grease. His 
zoological collection, exposed to similar treatment, has been 
in a great measure annihilated by the combined influence of 
tJie mitea and moths. Such, indeed, is the respect which we 
entertain {and it is not cherished inconsiderately) for the 
memory of this great but neglected naturaUst, that we are 
persuaded, that had he, in his vigorous days, published a Flora 
Scotica, it would have been the best work of the kind in Europe, 
and would have placed its author among the first botanists of 
the eighteenth century," 

These remarks produced some effect, for we find Professor 
Jameson, shortly thereafter, furnishing, firom Dr Walker's 
manuscripts, in his possession as one of his trustees, the auto- 
hiograpliy to which we have referred. At its close, the follow- 
ing remarkable passage and note occur : — " The catalogue of 
my collection contains 1569 species and varieties of minerals, 
arranged under the above genera ; but of these there are so 
many duplicates and varieties of less note, that the number of 
specimens may probably amount to above 3138. These, how- 
ever, do not form the whole of my collection. Tliey are ex- 
tracted from the general raster of my museum, which con- 
tains many minerals, that, for want of examination, could not 

Museum after it iraa placed in the CoUegc of Edinburgh, But the collection, 
which woDld now be of great votoc, has since disappeared. — Eaasys, p. 355. 
Aftervarda he sajs, " Bis Masenin was deposited in the College of Edinburgh, 
in the hall which ia now the library ; uid there ii reason to thiok it was then 
the most considerable that was in the posseMlon of any University in Surope. 
There it remained for many yl^ars useless and neglected; eome parts of it 
going to ineritable decay, and others abstracted, yc( ercn after [he ycAr 1750 
it still continued n conaidorBble collection, which I have good reason to re- 
member, as il was the sight of it ahont that tiXQC that first inspired me with an 
ntiachmont lo Natural History, Soon after ch&C period it was dislodged from 
the hall where it had l>een long kept : was thrown aside ; and exposed as lum- 
ber: was further and further dilapidated, and at length almost completely de~ 
molislied." — lb. 365. To this collertioD Sic Robert Sibbald added the fniits 
of his own industry and pobliihed a catalogue,^" Auclariutn Muairi Bnl- 
fniiriani e Muhmi SibbaJdinno." Edln. I6&7. 
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in their proper pboe» in the catalogue.* In the 
mpfoided, it is stated, — ** The ooUectioo, we ondeislaiid, 
win ftooi be anaoged for public sale hj the tmstees of Dr 



The copUecdoD, wfaidb we saw at the time letai o d to^ has 
uewtr been anai^;ed and fafongfat to paUic sale^ hot has dis- 
appeared in some mysterious manner, no one in the college 
beii^ able to tell when it was remoTed, or where it has been 
placed!! 

While the lovers of science bdai^:ii^ to Edinhmg^ have 
cause to bewail the wasted collections of Sir Andiew Balfour 
and Dr Walker, they have not less caose of sorrow at the fote 
of the coDectKHis and the funds ot the late Dr Thomson, 
who by will, dated Palmno, 14th May 1800, destined them 
to be f^yfdied for ike promoiicn qf Mimeralogy €ls a hramA 
of natural kn&wledge in the Unifmrrihf qf Mdinburgh 
The management ot the property was vested in the Lend 
Provost and Magistrates, and, in 1821, they realised to the 
extent of ^511 : 4 : 2, together with a valuaUe colledaon of 
minends, with cabinets for their preservatftm. In consequence 
of the banknqytcy of the city the interest or annual may now 
be r^;aided as only equal to J?45. Four-fifths ot this sum 
were to be employed as salaiy to the LBCTUnEB, and one-fifth 
in preserving and increasing the CoLLBCiiaN. The annual 
became available after the death of an annuitant in February 
184a 

So early as 1808 the Professor of Natural Bisbory received 
the appointment to this office, and thus swallowed up the 
Lectureship, removed the possibility of livalship, and secured 
the use of the collection for tiie illustration of his lectures, 
which at this period were almost exclusively occupied with 
Mineralogy and Qeology. The Council at this time com- 
menced fitting up the old Humanity Class Boom for the re- 
ception of the collection^ aud by the 4th Aug. 1813, '' Bailie 
Johnston reported that the valuable collection of minerals had 
been arranged in the museum.'' 

To. this hour no separate Lectureb on Mineralogy has been 
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appointed ; the fluids have gone into the pockets of the occu- 
pants of the chair of Natural Hiat^iry, and, assuming that the 
class has been conducted according to the " Institutes " of 
Walker, and as afterwards by Jameson, mineralogy in Edinburgh 
has derived no benefit from the bequest. The collection, de- 
clared by the donor to be " valuable and inestimable," admitted 
by Professor Jameson to have " materially enriched the mu- 
Beam," and who became bound on his receiving the Lecture- 
ship " to preserve in good order the whole collection of mine- 
rals j" this collection has been spoiled ; its most valuable 
specimens mixed up with the public collection, and handed 
over to Government by the Magistrates, its guardians ; and 
ita wreck of unnamed materials stowed away in three boxes, 
labelled " Thomsonian Collection," and deposited in a room 
under the Library ; while the cabinets have been lost or appro- 
priated to other purposes. The Magistrates became bound to 
visit the collection annually, but no visitation ever took place. 
The fifth of the annual has never been applied in preserving 
and increasing the collection, but, under the countenance of the 
Council, went for six years along with the other four-fifths into 
the pockets of the qiuisi lecturers. Thus the funds have 
been misapplied, and the beneficent intentions of Dr Thomson 
systematically evaded.* 

The second author who enlarged the bounds of our local 
geology, was Williams, who published in two volumes octavo 
{Edin. 1789), "The Natural History of the Mineral Kingdom." 
Pis delAiled account of the coal-measures of the neighbourhood, 
their contents, and derangements, greatly advanced the study 
of practical geolc^y, not only in Eldinhui^h, but throughout 
Scotland. Mr Milne, in his " Memoir on the Mid-Lothian and 
East-Lothian coal fields," presented to the Eoyal Society in 
1838, and published in the 14th vol of their Transactions, 
p. 253j and in the following year produced in a separate form 
with additions, has passed a very severe censure on the labours 

* " Report bj the College Comroiltee to the Town ConncU of Edinbnrgh 
regarding Ut Thomeon's bec|ucBl for tbe promolioti of Mineralogy in Ibe 
UniTBraity of EdiDborgh, laib Febrnary 186«." 
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of Williams. He says, " Williams, in his ' Mmeird Kingdom' 
(published in 1810), gives some information r^arding the 
direction of the Gilmerton and Loanhead ooal-seama But the 
information contained in both these works " (Sinclair had been 
referred to), " even respecting the coal strata, which alone they 
professed to treat of, is extremely vague, and generally very 
erroneoua'' This is the first time that such a sweeping con- 
demnation of the descriptions of Williams has been uttered, 
and to be satisfied of the groundlessness of the charge, the 
facta stated by Williams and his judge reqidre only to be com- 
pared. It seems probable that Mr Milne tried Williams by 
the geological standard of 1810, the year he assigns to the 
publication of the work, instead of 1789, the year in which it 
actually appeared. Mr Milne does not seem to have been 
aware that the work of 1810 was a second edition, wiOi addd,- 
tiona by James Miller, M.D, 

The third author who, during this period, illustrated the 
character of the strata around Edinburgh, was Townson. In 
his '' Tracts and Observations in Natural History and Physio- 
logy " (London, 1799), he dedicated a portion of the work to 
" Remarks on the Mineralogy of the Environs of Edinburgh,'' in 
which he illustrated the character of the Calton Hill, Salisbury 
Craigs, and Arthur's Seat, in a manner highly creditable to his 
discernment as an observer. His view of the structure of 
Arthur's Seat, in particular, is in accordance with the most 
recent determinations of its arrangements ; and yet, passing 
strange, the statements of this author have not been noticed, 
or in any degree referred to, by any of those authors we have 
mentioned, or are yet to notice, who have occupied themselves 
with our local geology. 

Being much surprised by the fact, that none of the local ob- 
serverSy to whom I had access, seemed to be aware of the 
existence of such a work, I communicated to the Boyal Society 
of Edinburgh, 20th April 184K), the most interesting passage : 
— "The first of the chains or ranges of rocks that I lately de- 
scribed as lying at the back of Salisbury Crags extends firom 
Arthur's Seat to St Anthony s Chapel. It is composed of 
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liosalt and sandstone, neither of whtdi are like the whin and 
sandsbine of Sahsbioiy Crags, The basalt is the same as that 
near to Duddingstone Loch. The stratafied matter forms a bed 
two or three yanis thick near St Anthony's Chapel Some of 
it is very hard( and strikes fire with steel, but effervesces with 
acids, and has an argillaceous smell ; but the greatest part is 
soft and friable, and seems to be merely the finer debris and 
powder of the breccia, perhaps a kind of trass or terrasa It 
contains a great many vegetable impresaions, -with the 
charred vnaiter atUl existing. They appear to he the same 
which are so frequently found in the strata that aocompany 
coal The large irregular basaltic columns at St Anthony's 
Chapel reat upon this." (Proceedings, p. 214.) 

This remarkable silence in reference to the hilx>urs of Town- 
son is the more inexplicable, when we find in a biography of 
Jameson hy his nephew, that he was not only aware of the 
views of Townson, but read a paper before the Natural His- 
tory Society of Edinburgh, having this title, " An examination 
of Mr Townson's Description of Arthur's Seat." — See Edivtr 
burgh Xifew PhUosophical Jiyarnal, No. 113, July 1854, p. 9. 

We now enter upon the consideration of another interesting 
era in the history of the geology of Edinburgh, in which the 
doctrines of the school of Werner were destined to exercise a 
powerful infiuence. The appointment of Professor Jameson, 
the favourite pupil of Dr Walker, to he his successor in the 
chair, in 180-i, raised high expectations, and they were speedily 
realised. The notions of the Huttonians at this period respect- 
ing the laws of superposition of the strata were very defective, 
scarcely amounting to perceivable gUmmeringa But Pro- 
fessor Jameson, intimately acquainted with tlie geognosy of 
Werner, speedily began to group the rocks of the neighbour- 
hood into their distinct formations, and to assign the relative 
position of our Transition Rocks, Old Red Sandatonc, and the 
Independent Coal Formation. This important step, in the 
prc^ess of onr geology, was followed by a system of prelec- 
tions, accompanied by excursions to the more important lo- 
calities where the phenomena could be studied in the field, and 
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produced a number of zealous observere, who have not only 
extended the knowledge of the structure and contents of this 
locality, but of the United Kingdom and its depeQdencie& 

The published contributions to the geology of Edinburgh 
furnished by Professor Jameson directly, it is to be regretted, 
are.few in number, but they are of great value. Among these 
may be mentioned — 1. ''On Secondary Greenstone and Wacka'^ 
Edm, Phil. Jawmal, Jime 1819, voL L p. 138. In this 
paper the trap rocks of Lothian Stzeet, Galton, Salisbury 
Craigs, and Burntisland, are illustrated. — 3. ^ Oeognostical 
Description of the Neighbourhood of Edinburgh.^' Ditto, 
p. 252.-3. '' Outline of the Mineralogy of the Pentland Hills." 
Wem, Mem,, xL p. 178. Other incidental notices in connec- 
tion with the district occur in various other communications 
of the Professor, to which we shall have occasion to refer. 

The pupils of Profi^ssor Jameson have, to a considerable 
extent, supplied the reserve of their master, and furnished 
many important communications illustrative of the geology of 
Edinburgh, to a few of which we shall now briefly advert It 
may be requisite, however, to state that, when it is known that 
these individuals not only enjoyed the privilege of attending the 
lectures and excursions of their preceptor, but had ready access 
to him for the removal of their doubts, there is very great 
difficulty in determining the amount of merit due to each, and 
separating the opinions and speculations of the pupil from 
those of the teacher. 

The first communication of this sort, which claims prece- 
dence in time, is by Dr Hibbert, "On the Freshwater Lime- 
stone of Burdiehouse, in the Neighbourhood of Edinburgh, be- 
longing to the Carboniferous group of Bocks.^' — Edin. Trcms,, 
voL xiiL p. 169. Although the subject of organic remains was 
evidently in a great measure new to the author, yet we owe 
to his zeal, on this occasion, a valuable addition to the palaeon- 
tology of iliis district The fossil fishes and plants of that 
very interesting deposit, the *' Burdiehouse Limestone,'' were 
figured and described, perhaps not very scientifically, while the 
relations of the marine and firesh-water limestone to the con- 



UTHOLOGT OF EDINBDRfJH. 



13 



tiguoua coal-measiires were, for tlie first time, attempted to be 
established. Tlie credit of the paper, however, we must add, 
is injured by iusinuationa of ill-treatment from others, apolo- 
gies for bis own blunders respecting his Saurian prejndicea, 
and by a dogmatising style altogether unsuitable to one who 
was feeling his way through compaxatively unknown materials. 
Still, Dr Hibbert did excite a certain amount of zeal for the 
study of organic remains, unfortunately not encouraged in other 
quarters, and which the late Secretary of the Royal Society, 
Sir John Bobison, effectively strengthened. With these con- 
victions, we willingly adduce the testimony to the same effect 
pven by Lindley and Hutton in their " Fossil Flora." " To 
tile Royai Society of Edinburgh also, as a body, the scientific 
world are deeply indebted, they having promptly stepped for- 
ward, at the su^estion of Dr Hibbert, and with a power which 
could be commanded by no individual, rescued the fossils from 
destruction and dispersion, preserving to themselves one entire 
set, which they most liberally lay open to all those who feel 
an interest in them."' — Vol. iii- p. 27- 

The next communication to which we shall refer is of small 
compass, containing, however, valuable materials — viz., " On 
the Fossil Organic Remains found in the Coal Formation at 
Wardie, near Newhaven," from the pen of Dr Patterson of 
Leith, and inserted in the Edinhurgh New Philosophical 
Journal, for July 1837. This observer, though opposed to 
Dr Hibbert in reference to the marine or lacustrine origin of 
the limestones, &c, of the neighbourhood, being far more inti- 
mately acquainted with fossil plants and fossil fishes, has com- 
municated a list of species, with remarks illustrative of their 
character, which cannot fail to aid the studies of the young 
palfeontologist. 

Here, and in connection with organic remains, would we 
briefly refer to the discoveries and labours of an individual who 
contributed towards the elucidation of tlie intimate structure 
of recent and fossil organisms, to an extent of which few seem 
to be aware, and to which fewer still have the honesty to do 
justica To the late William Nicol, Esq., Ihverleith, Edinburgh, 
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the students of fossil organisms are indebted for the processes 
by which thin sHces of petrifiictiona can be prepared, so as to 
permit the application of the microscope to the examinatioa of 
their intimate structure. It is to the processes and the mani- 
pulations of this observer that we are indebted for our know- 
ledge of the relation of the tbssil trees of Craigleith and Gran- 
toit Quarries, to the firs, or rather to the Araucarias, of the pre- 
sent day. Indeed, without borrowing from the resources of 
Mr Nicol, tlie work of Witham on fossil vegetables would have 
possessed httle interest — the " Fossil Flora" would have been 
greatly limited, while the "Odontography" might not have had 
a being. Justice may for a time be withheld, the mantle of a 
John Himter may be worn as the property of a Sir Everard 
Home, and other names may be in the place which Nicol's 
should occupy, but ere long the truth will prevail, and the 
merit of original discovery and observation be recognised. It 
may be added, that the valuable collection which Nicol formed 
was bequeathed to his friend Mr Alexander Eryson, who is not 
only capable of appreciating its value, but who, possessed of 
equal power of manipulation, is rapidly adding to its treasures. 

In 18+6 Mr Rhind pubhshed his little volume, under the 
title " Excursions illustrative of the Geology and Natural His- 
tory of the Environs of Edinburgh." The object and plan of 
this work are alike commendable, but the resources of the 
author, at the time, were not equal to the task. 

The eonununication of Mr Milne, now Mr Milne Home, 
"On the Mid-Lothian and Eaat-Lothian Coal Field," to which 
reference has been already made, abounds with much imports 
ant information, collected with great industry from twenty-two 
of the coal proprietors and managers of the districts, respecting 
the structure and dislocations of the eoal-measurea. The 
author has likewise treated of the •' Superficial Strata " in 
the neighbourhood of Edinburgh, with a fiilneas of detail 
which gives very great additional interest to his memoir, 

Another communication to be noticed is that of Cunning- 
ham " On the Geology of the Lothians," to which the Wer- 
nerian Society adjudged a premium of twenty sovereigns. This 
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Essay oontains many interesting descriptions of the relations of 
the strata, but is singuJarly defective in its references to or- 
ganic remains. Yet the author somewhat miguardedly observes 
— " If geologists have in the course of their investigations come 
to any certainty concerning the ancient state of out globe, 
there is certainly no one doctrine supported by a greater 
number of facts than that of progressive development ! ! " — 
Wei-n. Mem,., vii. 3. 

The last of the treatises illustrative of the geology of Edin- 
burgh, which we shall notice, is Mr Maclaren's important 
" Sketch of the Geology of Fife and the Lothians," Edin. 1839. 
It abounds with detailed descriptions of the rocks of the neigii- 
bourhood, accompanied by .sections and diagrams of the more 
interesting phenomena, and has aided, to a very great extent, 
the researches of the private student. In too many instances, 
however, the author has indulged in hypothetical explanations, 
and has, in a great measure, overlooked the organic contents 
of the strata. The work has been for some time out of print, 
and a new edition, believed to be in the press, has been long 
and anxiously looked lor. 

In addition to these communications, we may mention that 
several references to the litbology of Edinburgh occur in the 
writings of Faujas Saint Fond, Webster, Bou^, L. A. Necker 
De Sanssure, J. Nicol, and others. To the observations of 
these authors we shall endeavour to do justice, as opportunity 
offers. 

From the preceding remarks, the reader may be disposed to 
conclude that our knowledge of the litholi^y of the neighbour- 
hood of Edinburgh is extensive, that the subject has been 
handled by many intelligent observers, and that veiy little 
remains to be done, except perhaps to collect and arrange, in 
a more convenient form, the observations which have been 
already secured. Ttiis, however, would be a very inconsiderate 
conclusion, for the very same remarks which fell from the pen 
of Mr Allan thirty-five years ago, are at the present moment 
as applicable as ever. " It may be thought that tie subject 
is exhausted. But tliis is an error I am very desirous to com- 
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bat, uoi odIj because, in my own experience, 1 have found it | 
to be one, but because, as science advances, our habits of i 
vestigatiou improve, pbenomeQa become more familiar, we I 
leara to trace and to secure not only the objects we are in pur- 
suit of, but also to detect otlieifi wliicli our less practised eye 
had originally passed over unnoticed." "' We all tliiuk our- 
selves perfectly acquainted with the rock on which our Castle 
stands. But I suspect there are many members of this Society 
who will be surprised to learn that sandstone occurs near its 
summit and also at its base. Salisbury Craig and Arthur Seat 
appear perfectly familiar to us ; there are phenomena belong- 
ing to both, however, of which, I have no doubt, many are yet 
ignorant." — Edin. Trans., vol. vi. 

Considering the length of time during which mineralogy, 
petralogy, and palaeontology have be*n taught in the class of 
Natural History, the state of our public collection is far from 
satisfactory. Until a very recent period, the Museum did not 
furnish the student with adequate resources, but exhibited, 
rather, attractive specimens from distant localities. The late 
lamented Professor E. Forbes, during his brief occupancy of 
the Chair of Natural History, began to collect and exhibit 
specimens illustrative of the petralogy of the neighbourhood, , 
and the organic remains in our rocks, especially those belong- 
ing to the animal kingdom, would speedily have occupied his 
attention. There is good ground to hope that his successor 
in ofBce will follow out those views which he so unequivocally 
expressed and laboured so enthusiastically to accomplish. The 
vegetable organisms of the strata around Edinburgh are be- 
ginning to attract some share of attention, and the collection 
which Dr Balfour has already formed in the Museum of the 
Botanical Garden is calculated to aid the researches of the 
young palEeontologist. 

The Scientific Societies of Edinburgh have to a consider- 
able extent contributed to the progress of Edinbui^h Litho- 
logy. The Royal Society has olways given a certain amount 
of encouragement to local inquirers. The Wernerian Natural 
History Society, now extinct, was for several years in active 
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operation. The Transactions of these two Societies have al- 
ready been referred to, and several of the papers which they 
contain are of great interest. The Royal Physical Society 
now occupies the field which the Wemerian Society was wont 
to cultivate, and has given indications of a useful career. 

There is yet another institution to which the lovers of Litho- 
logy in Edinburgh may reasonably look forward, as destined to 
advance the interests of their favourite science — ^the INDUSTRIAL 
Museum. It is a matter of deep regret that, for the present, 
the funds necessary for its progress and usefiilness have been 
ungraciously withheld. But the common sense of the public 
will, ere long, recognise the value of such a collection as calcu- 
lated to advance the interests of society. Meanwhile, we trust 
that the Geological Survey will be preparing to fiimish its 
invaluable contributions. Its staff of efficient obaerve^^ and 
equally active coUectora, may be looked to for speedily furnish- 
ing more trustworthy results, respecting the distribution and 
contents of the rocks, than can be expected from private and 
uncombined exertion. 
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CHAPTER II. 

Origin of the picturesque scenery around Edinburgh — Valleys, Ridges, Bays, 
and Nesses — Valleys of abrasion and their bifurcation — Rivers, Reaches, 
Craig, and TaiL 

The remarkable irregularity of the ground in the neighbour- 
hood of the city, and the equally varied aspect of the sky-line 
in every direction, have long attracted the notice of the lovers 
of landscape, and usually excite in the breast of strangers a 
feeling of intense admiration. But the eye, which has enjoyed 
a geological training, is enabled, besides being gratified by the 
same picturesque scenery, to detect groups of interesting pheno- 
mena well fitted to excite reflections of a more intellectual kind. 
The abrupt faces of the rocks, the inclination of the beds and 
their fractured contents, indicate a violent disruptive force acting 
from below, while a different agency has spent its fury on the 
surface, removing or assorting the softer materials, leaving the 
harder portions, the protuberances, ridges, or hills, as an index 
of the devastation which has occurred. 

Before, however, entering upon the details of the surface in- 
equalities of the district, I shall take liberty to remark, that 
much difference of opinion prevails respecting the character of 
the forces which have been in action, their origin, and the direc- 
tion in which they have exerted their influence. Hence it is 
expedient, where practicable, to attend to some of the more ob- 
vious but too much neglected elementary truths, that aid in 
observing the phenomena satisfactorily, and test the explana- 
tions which have been offered. 

When we examine a Valley of any extent with the eye of 
a petralogist, it will be found generally that the rocks existing 
in the trough, are softer and more easily acted upon by air and 
water than those which form the bounding ridges. Interspersed 
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portions of harder rock may be occasionally foimd among the 
softer materials, but these will merely cause inequalities in the 
valley, and mark, by their elevation, the resiatance which has 
been offered to the disintegrating forces which have reduced the 
contiguous portions to a lower level The valley of St Leonards, 
tlie North Loch, and that of the Hunter's Bog, may here be 
quoted as illustrative examples. 

When we examine a BAY, or indentation on the coast, we 
generally find analogous appearances. The softer beds have 
been acted upon, broken up and removed by the action of the 
ripple of wind or storm waves, while the harder materials re- 
main and constitute those promontories or Nesses. which form 
the lateral limits of the recess or creek. Even in the bay, as 
in the valley usually connected with it, certain portions of 
harder rock may have existed, and such will usually be pre- 
served aa islets or skerries, to mark the abrasion which has 
taken place around. 

The young petralogiat may witness very distinct evidence of 
this view of the fonuation of bays at Granton or Trinity. At 
either of these places the beds of sandstone resist the abrading 
agency of the sea ripple far more successfully than the softer 
beds of argillite or sltale with which they are interatratified. 
Hence all the hollows on the beach, or indentations at the sea 
margin, can be successfully referred to their forming agent, 
acting readily on the shale, but withstood more or less by the 
sandstona Indeed, the promontory of Joppa, the ridge of the 
Black Rocks at Leith, and the projecting portions of the shore 
at Granton, may be studied with advantage as illustrative ex- 
amples. The islands of the Firth of Forth give likewise un- 
equivocal indications of the resistance offered by the harder 
rocks, which, in general, in this quarter, belong to the trap 
fiimily. Thus the Bass, May, Inchkeith, Inchcolm, Inehgarvy, 
and others of minor bulk, plainly indicate the extent of abra- 
sion which has taken place, and the means of their preservation- 
Irrespective of the groups of rocks in the immediate neighbour- 
hood, which we shall soon consider in detail, the spectator, 
looking around from the Castle, the Calton, or Arthur's Seat, 
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will perceive Dumerous hills rising somewhat abruptly above 
the surrounding land, and all of them illustrating the truth we 
are now endeavouring to enforce. Thus, on the south, we have 
Blackford, Braid, and the Pentlands. On the west, Dalmahoy, 
Binney, and Corstorphine. On the north, the Binn, the more 
distant Lomonds, and Largo Law ; while, on the east, North 
Berwick Law is perhaps the most striking example in the hori- 
zon, exhibiting its conical mass of trap, while the softer sand- 
stone which had surrounded it has disappeared. 

In examining the physiognomy of a district, on the great 
scale, these remains of abraded strata, in the form of hills or 
hummocks of trap-rocks, are of great value, equally to the 
lover of truth and the hypothetical visionary. When examin- 
ing a district petralogically and in detail, the knowledge of the 
unequal powers of resistance of hard and soft rocks to ordinary 
atmospheric and weathering influences, and the more violent 
operations of abrading agents, will be found of essential service. 
The structural character of the Calton, Salisbury Craigs, and 
Arthur's Seat, it is believed, cannot be satisfactorily determined 
without the simple guide we are here endeavouring to point 
out Indeed, by neglecting this guide, Arthur s Seat has long 
been a stumblingblock to the student, and even to a few who 
consider themselves as belonging to a higher class. The 
weathering and abrading influences, however, may sometimes 
be so conjoined in the same field as to require an acquaintance 
with both agents for the comprehension of appearances. Thus, 
in tracing the stretch of the soft and hard strata constituting 
Sampson's Grave, and having become satisfied of their direction, 
one is suddenly met by a valley of abrasion, in which the Egg 
Pond is situate, cutting the weathered and partially denuded* 
hollows nearly at right anglea 

As an instance of the effects resulting firom overlooking the 
hollows by weathering, which invariably indicate differences 
either in materials or state of aggregation of the rocks, we may 
here notice Inch Mickery. Mr Bhind, when describing this 
" rather a bare, barren rock,'' says, " The rock here is the same 
arS Cramond .Island," and consequently " formed of one solid 
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rockof HyeuiticgreeostoQe" {Kxou/rsii/ns, p. 78.) Mr Gimuiug- 
ham, wlio seems ef^ually lo have examined it aiitoptioally, says 
of Cramomi, Mickery. &c., " From being entirely foiToed of 
trap, however, they exhibit oothiug interesting" {Qedoijy of the 
Lfithia/ns, p, 76). Yet Mickery will exhibit to the student, 
under the gtiidauce of the eimple truths here recoiumended, 
an interesting series of sedi/msntary strata separating the mas^ 
of greenstone into two beds, or forming a valley analc^us to 
the transverse one of Inchcolm. 

Let UR now trace the character of those hollows and eminences 
of the district which illustrate, in a very remarkable manner, the 
great changes which have taken place, and the agents which 
have exercised their influence. If a line be extended from the 
southern extremity of Oorstorphine Hill to the Register Ofi&ce. 
or James' Square, it shall skirt a platform of gravel, till, and 
rocks constituting the north side of an extensive valley, and 
which is prolonged to the sea. Towards the middle of its course, 
where the valley is considembly contracted, it is bounded on the 
south by the high ground at the Haymarket, Gardner's Crescent 
being SiS feet above high-water mark, and Cliarlotte Square, on 
the north, elevated 205 feet. For the present we leave out of 
view the ravine at Coltbridge, and the ine(|uaUties of the Water 
of Lelth, and other valleys to the north of this first line, because 
these belong to another system of disintegration, to which we 
shall speedily advert. 

On approaching Edinburgh from the west, the Castle Rock 
forms the most conspicuous object in the landscape, and is not 
less interesting in reference to its geological features. It is the 
commencement of a ridge, which descends in an easterly direc- 
tion, and terminates at the Abbey of Holyrood. The Castle 
Rock, elevated above the low ground at the North Loch, or 
rather above the Well-house Tower, 287 feet, consists of hard 
whinstone or trap, and is well calculated to resist the destructive 
agency of water or atmospheric changea It is otherwise with 
the strata which come in contact with the Castle Rock, and 
which with au esisterly dip, occupy the ridge of the High Street 
I and Canongate. These consist of red sandstone, more or less 
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fllaty, and of very soft laminated marly clay. The character 
of the materials may be very easily ascertained by an inspection 
of the very fine section of the strata displayed on the south 
side of the Castle Hill. Had any violently disintegrating, 
abrading, or excavating power been exerted from the east, 
south, or north, the ridge of comparatively soft matter, extend- 
ing from the Castle to Holyrood, must have been swept away, 
and the Castle Bock left as abrupt on its east as it now appears 
on its west side. But when we look at the precipitous feices 
of the Castle Bock on the south, north, and west sides, to- 
gether with the very marked depression of the surface of the 
ground on all these sides, and its connection with the Corstor- 
phine fiat, any one, accustomed to examine the abrading and 
excavating effect of running water, would at once see proo^ in 
the characters of this ridge, embracing its contents, form, and 
direction, that water was the modifymg agent, and that its 
motion was in an easterly course. If we now attempt to trace 
the progress and effects of moving water in the direction now 
referred to, we see the Castle Bock setting its destructive 
agency at defiance ; and, while the soft materials on the west 
side were readily removed and a deep excavation formed around 
its sides of resistance, the soft materials, on the lee side, were 
greatly protected, although modified in form into a sloping 
ridge, with the excavation on each side now constituting the 
Grassmarket, Cowgate, and south back of the Canongate, on 
the south, and the North Loch and north back of the Canon- 
gate on the opposite side. 

The excavating agency, thus modified by the Castle Bock, 
seems to have met with little interruption on the south side or 
Cowgate branch, but on the north side the appearances are of 
a different character. The valley of the North Loch, a con- 
tinuation of the Corstorphine valley, seems to terminate, at its 
eastern extremity, in the bluff, irregular clifife of the Calton 
HilL Here again we have a repetition of the same phenomena 
which led us to admit the agency of water, to infer the direc- 
tion of its motion, and to track the course of its abrasion. The 
west, north, and south sides of the hill, towards the North 
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Loch, rise abruptly to a summit about 213 feet above the eite 
ol the old Triuity College Church, with a eloping ridge coa- 
tJDued eastward by Carlton Terrace to the plain of Holyrood, 
to which we traced the Castle ricig& Towards the west or 
highest portion of the Caiton ridge, of old termed tlie Caldton, 
the rocks coDeist of amygdaloid, tuff, and other materials cal- 
culated to resist the destructive agency of water ; while in 
other directions the strata are composed of softer materials, as 
may be seen in tlie exposed foundations for buildings at the 
Royal Terrace, where beds of sandstone and shale are well 
exposed. 

The trap rocks of the Caiton Hill seem to have presented 
the same obstacle to the action of the water as the Castle Rock, 
and to have aBorded a similar protection to the soft materials 
on the lee side. We thus find, in tracing the valley of the 
North Loch, after passing the Castle, that it is divided by the 
Caiton Hill ; and while the southern branch, to which we have 
already referred, is prolonged in the north back of the Canon- 
gate, the other, or northern branch, passes by Qreeuside to- 
wards Leith Walk, 

These two ridges have so many common features as to indi- 
cate unequivocally a common origin. The western portion of 
each consists of a mass of hard rock, while the eastern is com- 
posed of soft materials. The hard portions have resisted' or 
modified the progress of the destructive agent, while, by being 
of limited extent, the ridges of soft matter which they have 
protected are of correspondingly small dimensions. The bifur- 
ctiiione of the valleys, in connection with these protecting 
masses, at once indicate the relation of these appearances, so 
familiar even to ordinary observers, with the agency to which 
they have been referred. But in the immediate neighbourhood 
of the city there are other places, of easy access, where pheno- 
mena similar In character may be observed, but modified by 
local circiunstances, yet of great geological interest 

Let the student who feels an interest in tracing those pheno- 
mena, so illustrative of physical geography, to which we have re- 
ferred, betake himself, after examining the protecting influence 
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of the Castle Rock and the Calton Hill, to Salisbury Craigs, 
where, if he asks suitable questions of nature, he will not fail 
to get responses well calculated to awaken his desires for be- 
holding and tracing to a greater extent the wonders of lithology. 
The Salisbury Craigs seem to terminate at the southern ex- 
tremity of the semicircular valley, where a footpath leads from 
the west into the Hunter's Bog. But between this footpath 
and the Raven's Craig, on the abrupt western face of Arthur's 
Seat, there is a low ridge of greenstone similar to the Craigs, 
of which it is a continuation, and termed from its position the 
Hause (or throat).* 

Here the observer may trace the trap ridge of St Leonards, 
extending from Sampson's Ribs to Dumbie Dykes, and termi- 
nating in the Calton. The valley to the eastward is parallel to 
this ridge, and indicates the former agency, modified in its di- 
rection from west to east, to nearly south and north. This 
valley occurs between St Leonards and Salisbury Craigs, and 
is joined at the south back of the Canongate by the Cowgafe 
branch of the valley already referred to, having been continued 

* It is not oar object to describe tbe beauties of the scenery, as viewed from 
the Hause, either on tbe west side towards Newington or eastwards by Loch- 
end, Inchkeith, and the Fife coast, although few spots in the neighbourhood 
of Edinburgh could be selected combining so much natural beauty ; yet we 
cannot allow the opportunity to pass of censuring the Commissioners of 
Woods and Forests for their arrangements in reference to this lovely spot. 
Instead of conducting the Victoria Drive by a semicircular sweep along the 
base of the Baven*s Crag, around the east side of the Hause, to effect its 
junction with the valley on the west, at the footpath on the extremity of Salis- 
bury Craigs, and, in this course disclosing scenes >which strangers and natives 
would have gazed on with delight, the Commissioners have carried the drive, 
after emerging from behind Simpson's Ribs, into a deep cut in the sandftone^ 
where all view of the surrounding country is cut off, and where the stranger 
must be contented with looking on clay banks or the jagged beds of rock, 
until he is conveyed into the valley of St Leonard's. Apart altogether from 
the want of taste which was displayed, or the total disregard of the pleasure of 
visitors, the course selected was the most expensive, owing to the materials to 
be excavated and their cartage, together with the requisite drainage; and ii 
has given to the road a steepness which by the other and obviously better 
course would have been greatly reduced. Although this blunder has been per- 
petrated, in opposition to remonstrances which we made at the time, it is not 
likely that the inhabitants of Edinburgh will suffer it long to disgrace the neigh- 
bourhood, or that those presently in power will be disposed to resist the appeal. 
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through soft materials, occupying a part of the ridge of which 
the Calton Hill and Dumbie Djkea are portions. The soft 
materials of this valley of St Leonard's were probably similar to 
those which have been exposed at the Royal Terrace, of which, 
indeed, they seem to be extensions, resting and covered by tho 
trap; while it is to be particularly noticed that the valley be- 
comes narrow, and termiuatea just where the harder beds of 
whinstone approximate. 

The valley of the Hunter's Bog is still more instructive. It 
occupies a position between the whinstone of Salisbury Craigs 
on the west side, and the Raven's Craig and Dasses on the 
east, and has been scooped out of the comparatively soft ma- 
terials of sandstone and clay, the remaining portaons of which 
may yet be seen at the quarries on the west side. like 
the valley on the east of St Leonards, it contracts where the 
hard rock of Salisbury Craigs approaches that of Arthur's Seat, 
but at its northern extremity it exhibits a peculiarity which 
establishes a resemblance to that of the Haymarket or the 
North Loch— it bifurcates, and the hard rock, with its slope in 
the direction of the valley, constituting the Hagois-now, has 
modified the excavating agency precisely in the same manner 
as the Castle Rock and the Calton Hill, indicating, at the same 
time, that the direction of the motion was south- ivesterly. 

Behind the Dasses and the Lang-raw, which form the eastern 
margin of the Hunter's Bog, is the singular valley termed the 
Dry Dam, which takes its rise between the Nether Hill and 
the eummit of Arthur's Seat, follows a course nearly parallel 
with the Hunter's Bog, and bifiircates at St Anthony's Chapel, 
where it terminates, after uniting with the south branch of the 
Hunter's Bog at the Well Towards the head of the Dbt 
Dam there is another valley which opens upon Dunsappie, where 
we have the excavation and bifurcation analogous to the cases 
which have been already referred to, the softer nmterials hav- 
ing occupied the place of excavation. 

On the Whinney Hill of Arthur's Seat there are tolerably 
distinct indications of what seem in their general character to 
resemble a river course. Running water iu a channel has not 
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only a tendency, from lateral deflections, to form a zig-zag 
course, but also from vertical deflections to produce a succession 
of fords and pools or reaches. Traces of such reaches may be 
observed at Sampson's Grave and other places of the hilL* 

Excavations such as Duddingstone Loch, Hunter's Bog, 
Dunsappie, and Lochend, point in a very obvious manner to 
this scooping power of deflected or resisted currents ; although 
the formation of some of these hollows may be traced to dif- 
ferent agencies, in as &r as the retention of water is concerned. 
I may here observe, that in forming the new embankment at 
Dunsappie, traces of an earlier one were very distinct, so that 
an old compensation pond for the use of Holyrood House may 
now be hastily conceived as the site of an ancient lake. 
Lochend, Duddingstone, and the Meadows were probably con- 
verted into lochs by the unequal distribution of the superficial 
strata. 

The whole phenomena which have thus been briefly noticed, 
appear to indicate, and not unequivocally, water moving over 
the m/rface vn an easterly di/rection with great impetuosity. 
In order to accoimt for this appearance, it has become fashion- 
able of late, with a certain class of speculative geologists, to as- 
sume the submergence of our island in the ocean, at which 
time the current, then prevailing, is supposed to have formed the 
hollows to which we have been referring — ^these oceanic currents 
having been assisted by huge icebergs exerting their crush- 
ing and abrading power. The elevation of the land is by such 
observers imagined to have taken place by sudden jerks or 
paroxysms, proofs of which are pointed out in certain levels or 
plains assumed to be sea margins, and in the occurrence of 
sea shells in what are termed raised beaches. 

We are not in a position at this stage of the inquiry to enter 
on the discussion of the questions connected with this supposed 
submergence, and elevation, because, without an attentive ex- 

* Well-marked traces of river reaches occur in other districts, as in the 
serpentine rock to the east of the Buck of Cabrach, and in a more river-like 
course through a wood, on the east side of the gneiss rock of Tyrebagger, 
Aberdeenshire. 
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amination of the materials occurring on the surface, and their 
modes of distribution, inquiries too frequently executed in a 
careless manner, the imagination is ^ery apt to mislead the 
judgment. But when we shall have instituted such inquiries 
into the superficial strata of the neighbourhood, the examina- 
tion of such notions will not be otherwise than a pleasing and 
easy task. In the mean time, the character of the valleys of 
abrasion, — ^the hard abrupt rocks facing the west, and the soft 
protected matter on the Ue side, constituting what Sir James 
Hall termed the craig and tail, warrant us in disregarding the 
agency of oceanic currents. The tides of the sea act on all 
sides of a protuberance or island, on account of ripple action^ 
even although the flood and ebb movements may differ in in- 
tensity. The Bass, the May, and Inchkeith exhibit no craig 
and tail appearances, nor is there a trace of such a character 
in the islands situate in the most rapid of our tideways — ^the 
Pentland Firth. If the Castle, the Calton, and Arthur's Seat 
had ever experienced the fate of the aborigines, and been 
" beaten, bobbed, and thumped," whether by tidal waves and 
currents, or icebergs vast, even granting that there was little 
wind in those days to generate destructive ripple waves, no 
appearance of a ^ side would have been traceable, equalling 
in magnitude and distinctness the phenomena which have been 
indicated. If we call to our assistence the Gulf stream, it will 
not furnish us with analogous phenomena, as the Hebrides, the 
Orkneys, and Zetland abundantly testify. 
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CHAPTER III. 

Remains of Abrasion — Eftects of Floods — Examples of Rubbed and Scratched 
Surfaces — Deceptive Appearances — Crumpled Surfaces — Fissures and 
Flaws. 

In the last chapter the conclusion was arrived at, that water had 
passed over the surface of the district with great velocity, and 
in an easterly direction, probably at successive intervals, plow- 
ing up the soft materials of the rocks, and removing them, mo- 
difying by abrasion the harder portions, and thus giving to the 
valleys and hiUs their peculiar configuration. Currents on a 
smaller scale and acting suddenly have frequently taken place, 
although their peculiar efiPects have too seldom been recorded 
in sufficient detail. The following cases, however, may serve 
as a guide to our further inquiries into a series of phenomena 
of the most interesting kind. 

Sir James Hall, by whom this department of Natural Sci- 
ence was most successfully introduced and illustrated upwards 
of forty years ago, has put on record that " a country house (in 
a neighbouring county to Berwick) situated on the slope of a 
hill, was assailed by a sudden torrent of water, produced by the 
sudden bursting of a thunder-storm on the hill above. The 
impetuosity of the stream was such, that it forced its way 
through the under storey of the house, carrying along with it 
quantities of sand and gravel and stones of considerable bulk. 
Happening to be on the spot a few weeks after the accident 
took place, I observed that every stone, as it passed through 
the house, had left a rut or scratch behind it upon the flags 
over which it passed." (Trans. Royal Soc Edin .vol. vii. p. 128.) 

Mr Smith of Jordan Hill, who has laboured zealously and 
successfully in this department of petralogy, has stated — " At 
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Greenock in 1834, I witnessed the effects of an inundation, 
caused by the breaking down of the head of a reservoir, io 
which upwards of thirty lives were destroyed. In its track to 
the sea, it exhibited all the phenomena of diluvial action. The 
streets and walls were marked with furrows ; masses of stone, 
and even of cast iron, were mixed up with clay and gravel, 
without regard to their gravity ; whilst within the houses 
everything was covered with a thick layer of fine silt, exactly as 
in the diluvial caves." (Wem. Mem. vol viii. p. 65.) 

Mr David Milne Home of Milnegraden, to whose important 
labours we have already referred, says, — " In the Tower Burn 
near Dunglass, there was lately a railway debacle, owing to the 
breaking down of a high embankment by water accumulating 
behind it. The torrent carried down with it large quantities 
of earth and stones ; in the course of the passage of which, in- 
numerable scratches and ruts were produced on the solid rock 
and on large blocks of stone lying in the channel of the bum. 
I have procured one of the hardest of these blocks, composed 
of greywacke, which was scratched and rutted on this occasion. 
It will he found to have on its upper surface at least fifty strise, 
all more or less parallel, and some of them of considerable 
depth. It is deposited in the Museum of the Society. The 
direction of the striai on this and other blocks, I found to be 
coincident with what had been the course of the torrent which 
passed over them. The strise thus produced are the more re- 
markable that they were not on a surface of solid rock, but 
on a block or boulder capable of yielding to an impulse" 
{Parallel Boads of Lochaber, p. 42.) 

The facts which we have now referred to seem natiuully to sug- 
gest the question, Do the recks, hy their rubbed and soratcked 
surfaces, fvA-niak proof tluit a to-i-f&iit ofwatar kaapaaaed 
over them,, carrying etind artd stones in its career ; and do 
these dressed surfaces indicate the direction in whieh the 
curreyit flowed t Should satisfactory answers be obtained to 
these inquiries, and coincident with the conclusion alrejidy 
reached, from the consideration of the direction of the valleys 
and the ehspe of the hills, we shall be in a condition prepare<l 
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; the other " effects produced by this mighty ogenl 
Fortunately the neighhourhood of Edinburgh presents man] 
well-marked examples of dressed surfaces, neither difficult 
access nor of doubtful interpretation. Let us begin witli 
nearest, or those which may be regarded as within the city. 

1. Cidton Hill. — There are two very distinct examples of 
dressed surfaces on this hill, the localities of which are of easy 
detection. The first occurs on the left side of the footpath 
which ascends from the west end of the Royal Terrace, or 
Greenside Church, to the high part of the hill. About the 
middle of the path, and ten yards west from the seat, a hum- 
mock of rock, of amygdaloidal porphyry, presents itself on the 
margin of the path, and is a continuation of the MoTvu/mevi- 
bed. The top of this mass is obviously rubbed even, and 
several parallel shallow grooves may be observed in a direction 
nearly from west to east by compass. The western side of this 
dressed surface bears unequivocal marks of its having been the 
most exposed portion, and, as the weather side, to have beeoi 
" beaten, bobbed, and thumped," This abraded surface, oo' 
its summit and towards the grassy margin, must not be con- 
founded with the smooth and somewhat waved face of the sur- 
fiice of the rock which slopes towards the seat at nearly 20°. 
This last appearance is unnected with abrasion, and belongs to 
the structural or concretionary character of the bed. 

When the summit of this north walk, ascending from the 
east, is reached, another example of a dressed surface presents 
itself in the angle formed by the junction of the lower and 
upper north walks and to the north-east of the Jews' burial- 
ground — the rock being a continuation of the Obaervatory^ed. 
Here the sirnimit of the exposed surface is dressed and scratched 
as in the last example, but the strise proceed from the north of 
west more decidedly. They are not at ditierent parts parallel, 
those on the west portion being about W. by N., while some on 
the east portion reach beyond W.N.W. There is here likewise 
a smoothed waved surface sloping northwards and down towards 
the footpath, which is due to the concretionary character of the 
rock. But this deceptive appearance may be more satisfactorily 
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witnessed on the south side of the upper north walk near the 
seat, aad a little to the east of Nelson's Monument, where the 
spherical concretionary masses are displayed on a large Bcale. 

2. Vidoi-ia Drive at Samaon'a Bibs. — On the left side of the 
road in going eastward, a hummock of rock has heen judiciously 
left projecting a little from the line of the retaining wall which 
rests upon it On its upper surface there is here the same 
dressing in the direction nearly of W. to E., with the most 
abraded or weather side facing the west. This example of 
dressing is singular in this respect, that we have on its edge 
scratched lines on a sloping or vertical face, nearly parallel 
with the horizon. The appearance of horizonality must be dif- 
ficult to account for by those who elevate and depress the 
land as suits their purpose. This interesting feature of abra- 
sions, although only exemplified in this single instance aa 
yet observed in our neighbourhood, has been witnessed by 
me on the north side of a chflf of limestone exposed in the 
course of quarrying operations at Hedderwick to the north of 
Brechin ; and on the exposed northern face of North Berwick 
Law. We have thus scratches parallel with the horizon, ex- 
tending over a considerable area, and in both cases, but espe- 
cially the former, the dressing agent had acted from the west. 

3. Salisbury Graiga. — On ascending the crest of the Craiga 
from the south-east at the Uause, until the margin of the great 
quariy be reached, the road from the Queen's Park to Newing- 
ton will be opened opposite to a pretty large surface of the 
greenstone rock slopuig towards the Hunter's Bog. One set of 
scratches may be observed running nearly E. by W., and the 
dressing is remarkable as occurring on the somewhat sheltered 
side of the hill, assuming the action from the west Other 
scratches pass from W. by N., while a third group, and appa- 
rently the newest, nm from N.W. This example was first 
noticed by Mr Maclaren, 

4. Egg Pond. — This locality may be reached with the 
greatest certainty by ascending from Mushet's Cairn to the 
highest point of the ridge N.E. of St Anthony's Chapel, and at 
the northern extremity of Samson's Grave. On the south side 
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of this interesting little baain, the basaltic rock has its surfaoe 
dressed, the weather side obviously to the west, the quarter to 
■which the strife point. In a basalt hummock, to the westward 
of the basin, there is one tolerably distinct dressed surface, but 
the striae here have a direction from W.N.W. 

5, Joppa. — In proceeding from the village along the shore 
southwards to the Saltpans, the first rook of sandstone which 
appears on the beach is dressed, the striie ninning between W. 
by 8. and W.S.W., the weather side being westward. In the 
former examples the loose soil, or debris, waa in contact with 
the dressed surface. Here, however, the old till, or boulder 
clay, rests immediately on the scratched surface, and the striie 
may be traced continuously underneath the covering which has 
protected them from atmospheric influence. This covering 
seems to have extended, at no remoto period, much ferther 
eastward, aa dressed surfaces may be observed on the sandstone, 
where uncovered by the tide, and indicates the destructive en- 
croachment of the sea. Indeed the wasting of the land on the 
shore is but too apparent from the Maitland Bum to the Black 
Gocks. These, from exhibiting traces of dressed surfaces with 
tilt in the neighbourhood, were probably at a comparatively 
recent date continuous with the present coast.* 

6. Gravton. — About 130 yards to the westward of the pier, 
and close to the retaining- wall, there is a remarkably good 
example of a dressed surface of sandstone, the west or exposed 
side being very distinctly indicated. The scratches run nearly 
W. or W. by S. This is perhaps the best example in the 
neighbourhood of Edinbui^h, as the dressed suriace is of con- 
siderable extent, and, we may add, preserved, for its scientific 
value, by the considerate zeal of Mr Howkins, civil engineer, 
Granton. When I first detected this example there was but 
a small portion exposed, but the boulder clay which formed the 
immediate covering of the rocks has now been greatly washed 

■ The wnating inflncnce of the aaa seema here to excite no &1srm, for the 
touldere of greenstone, originall; washed out of the clay, which occur abim- 
ilantlj on (he beach, arc being cnrtcil ofFto fonn road metal, instead of being 
left or armnged to itct as lire ab.- waters or protectorB. 
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nway, and a wall erected to save farther encroacliment from the 
sea. A little to the we8twar(I, however, this clay may still be 
detected in its original position. 

These six examples, which caoDot be too strongly recom- 
mended to the study of the earnest observer, are at present in 
existence, and of esisy access, Otter and equally instructive 
examples are from time to time occurring, and may be looked 
for whenever tbe rock is ti/rred, or the clay or gravel removed, 
preparatory to quarrying operations. Thus fine examples were 
displayed a few years ago on the trap at St Margaret's Station 
of the North British Railway. Similar appearances occurred 
at the Grange Cemetery, at Eurdiehouse, Craigleith, and Red- 
hall. At the latter quarry the surface of the sandstone, on the 
cover being removed, presented one set of scratches, directed 
W. and R and another S.W. Other operations at the same 
place may again unfold similaj appearances. 

Before closing the results of these personal observations on 
the dressed surfaces of the neighbonrhood, we shall notice two 
other examples of considerable interest from tbeir peculiarities, 

7. Torduff. — This hill consists of feldspathic rocks, and is 
situate to the westward of BonaUy near Colinton. On the 
south-west side a considerable extent of dressed surface was de- 
tected ten years ago, and pointed out at the time to Lord 
Cockbum, Sir Charles Lyell, Professor Pillans. and Mr Mac- 
laren. There is no appearance of the rock having been re- 
cently covered by clay or gravel, so that the preservation of 
the scratches must be referred to the hardness of the material, 
which is but feebly acted upon by the weather. 

8. Thomson's WaRa. — This locality ia to the eastward of the 
east Csjrnhill in the Pentlands, and to the west of the Com- 
pensation Dam on the Ilsk, above Carlop&* Here a portion 

• Dr PenoccDlk in his History of Tweeddale (p. 112, 2d edition, 1816). re- 
Ters to " tin hoaee called Esk-head, near tbe top of a bleak and barren moanlBin, 
with a park and sort of a little garden, witb a stone and lime dyke, built within 
these I'our years hy tlie docoast Mr William Tbomson, Writer to the Signet, 
B wild and remarkable habiialion, hard to come by. bleak and barren, in view 
of tbe mansion of no other morCaL" The rains still visible are (enaed Thom- 
»on-i WalU or Folly. 
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of the sandstone rocks had been exposed by fm'i«^ for quariy- 
ing operations, and, immediately underneath the soil, a thia 
layer of yellowish clay, with stones, had protected the Burface 
of the rocka from atmospheric influence. The scratches were 
from weet to east, and constitute the most elevated example 
which we have as yet detected, the place being, according to 
Knox's Map of Mid- Lothian, 1 400 feet above the level of the sea. 
According to Sir James Hall, after reviewing his numerous 
observations, " the direction of the stroam in the neighbourhood 
of Edinburgh, as indicated by the medium reeult of a number 
of observations, appears to have been from 10° S. of W. to 10" 
N, of E. by true bearings taken with a needle, and allowing i 
27^° W. of N, as variation (1812)." The examples which he ] 
has given are chiefly in connection with Corstorphine Hill, a map 
of which, with the localities marked, he has added to bis paper 
already referred to (Edin. TrauRVol. vii, 212). We insert the 
following as indicating the attention which he bestowed on the 
appearances. 
No. 1. Craigleith Quarry, fr(.m W. 6° S. to E. 5" N. 

2. Mmden Craig, , . . "W. 5° 8. 

3. Ravelstono old farm-yard, W. due. 

4. Well Craig near Cniigcrook, W, 20° S. 

5. Craighouae Quarry, W. 5° S. i 

6. North of ruin at Dean of North ClermiHton, W, 10° S, 

7. North-«aat of oottagBS there, W. 10° S. 

8. Middle of the North Hill Park, W. 10° S, 

9. South Bide of ditto, , . . W. 10° S. 

10. Bare space west of summit, . . W". 10° S. 

11. Summit of the hill, . . . W. 10° S. 
13. South-eaat corner of South Mid-HiU Park, W.15°S. 

Siimmer-houBe on seooiid Hummit, belonging 

to Ravelatone, . . . W. 15° 8. 

V 14. Sheep Park of Coratorphine Hill House, W. 8° S. 

' 15. Below Mnrrajfield Quarry, east of Belmont, W. 15" S. 

16. DiekBon'sCciug, Bornbugle, . . W. 3° 8. 

■ ■ 17. RedhaD, W. 8° S. 

18. Eavelrig, W. 15° B. 

19. Kingston, near N, Berwick, W. 15° S. 
Before dismissing this part of the subject, it seems expedient ' 

to advert to certain appearances which frequently occur in rocks, [ 
and which may be mistaken for proofs of dressing by a hasty 
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or prejudiced observer, and iu addition to a few warnings already 
given on the subject 

1, Crumpled 8iLrface8.—^& do not here refer to the variety 
of this structural character of beds, denominated Ripple-7na/rks, 
because the grooves aud ridges anastomose in & manner"totalIy 
distinct from the nearly paraUel scratches which we have been 
considering. But when the crumplee observe a particular di- 
rection, and consist of narrow parallel ridges, they naay readily 
suggest a dressed surftice, A fine example of this character 
occurs in Arthur's Seat, towards the northern extremity of the 
porphyry bed denominated the Daesee, and more recently by 
Mr Maclaren, the Bog Crag. This bed stretches nearly S. by 
W., with a gentle rise of about 1 6° from its northern extremity, 
where it sinks under the grass at a short distance from the 
road leading to St Anthony's Well, along the west aide of the 
Haggis-Now. The easterly dip is about 23°. Considerable 
portions of the surface, six to eight feet in breadth, are bare and 
exposed to the weather, immediately adjoining its western 
edge. This surface is marked by numerous small parallel 
ridges, seldom reaching to two inches in breadth, very shallow, 
scarcely exceeding half an inch in depth, occasionally preserving 
for a couple of yards their distinctive character, at other times 
slightly waved, but, throughout, exhibitinggenerallyacontinuous 
parallel linear arrangement. The line of greatest slope, as indi- 
cated by the dide of the boys at the spot, is nearly W. and E., 
but the direction of the groves is about N.N. W. or perhaps more. 
nearly 20° W., and they incline to the horizon at about 10° to 
the east. At a little distance from the maigin of the Dass 
where the crumpled surfaces are exposed, a quantity of debris 
from the lAngraw, about twenty-five yards distant to the east, 
the equivalent of the Loch craig on the south side of the hills, 
conceals the covering beds of sandstone, the equivalent of those 
of Windy Gowl, which there rest on the Hangman's Knoll, the 
equivalent of the Dasses. 

Tlie shallowness of the grooves, the very near approach to 
equality of size, and their direction being different from that 
of the valley (the Hunter's Bog) in which they occur, lead us 
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at once to n^ect ihe idea of an tctiberg ur glacier, uor can v 
Eiclmit of a current of wat«r moring in any direction a« fn^sen 
ing Htronger claima. I'he proximity of the grooved sttr&oe to 
a high impending ridgo to which the lines are neither parallel 
DOT perpendicular, likewise renders such causes inadequate 
To an eye accustomed to look at dreissed surfaces, the abeenoe 
of that even nibbed ground on which the acraichea a/re *m- 
presaed. will readily be perceived. When I read a descriptioa 
of this appearance before the Royal Society of Ekiinburgh (see 
Proceedings, 2d Feb. 1846), it was supposed by some volca- 
nists, that && tlie bed of trap wau a lava, these crumplinga took 
place in its molten state, when flowing over or insinuating it- 
self among the sedimentary beds. But upon inquinng more ' 
ejttensively into the phenomena, it will be found that it is a 
structural character, not exclueively exhibited by rocks of a 
supposed igneous origin. Thus, at Joppa quarry, a bed of the 
sandstone exhibited on the surface parallel markings as dis- 
tinct as those of the Dasses. The bed occurred on the south 
Bide of the north portion of the quarry, and near to the placQ 
where the aigillarian stems (probably S. ■packyderma) are seen 
in the sandstone covering the ancient soil on which they grew. 
It is seldom, indeed, that we find the contiguous surtacea of the 
strata of a bed approaching to even. They are generally mora 
or less waved, and these crumples are more frequently displayed 
on a larger scale thau either at the Dasses or at Joppa. Thus, 
at the old quarry at Salisbury Craigs, which has been already 
noticed as the locality of dressed rock, the surfaces of the strata 
of greenstone, which have been exposed by the quarriers, display 
the crumples with tolerable distinctnesfl. But they are no- 
where exhibited more satisiactorily than at the glen of North 
Ctermiston, and at the place marked No. VI. and VII. by Sir' 
James Hall on his map, The cnimplings here can be traced 
on the surface of a stratum of the soft decomposing greenstone, 
passing under the covering stratum — the under surface of the 
imposed bed being a cast of the waved surface of the one on 
which it rests. It is probable that some of the crumpled sur- 
faces at this place have beea mistaken for dressed ones ; and 
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tlie cast of one of these in plaster, presented to the Royal So- 
ciety hy Sir James, serves greatly to confirm the saspidoii. 
We may here add, that very well marked examples of parallel 
crumples are at present observable in the surfaces of the strata 
of clinkstone at Blackford, and of the sandstone at the new- 
quarry at Granton. 

2. Sw/ctcfifl of Fissures, — Byjissure we mean a fracture or 
dislocation, extending through several beds, and to an unknown 
depth. When such fractures are attended with displacement, 
they are termed slips ; when the fissures have their margins 
squeezed and broken into fragments in a somewhat irregular 
manner, they ore termed troubles by the miner ; and when 
sufficiently wide, and filled with foreign matter, they are called 
dykes. The surfaces of rock which form the sides of fisBittes 
denominated slips are very frequently, espedally on the ends 
of the harder beds, rubbed and scratched in a manner very 
closely resembling the ■ dressed surfaces which we have been 
considering. In almost all the sandstone quarries of the neigh- 
bourhood such rubbed surfiices may occasionally be observed. 
Some rather indistinct examples occur in the greenstone bed 
of Saliabmy Craigs, towards the northern ejttremity of the 
ridga But the most expressive example, presently accessible, 
occurs at the south-east comer of the Castle rock, where the 
old red sandstone beds bend down to miderlie the trap. A 
large surface facing the east may here be studied to advantage. 
Such fissures indicate very plainly that the fractured surfaces 
have been displaced, and, in the course of the change or sub- 
sequently, have been rubbed against each other. The position, 
however, of such faces, if carefully examined, will prevent their 
being oonfouuded with surface dressings.' 



• Tli« SlielMuide of Derbyshire Is u ungnlar variciy of ihc fisrare as h 
djke, in which the included matter is divided bj one or two vertical plunes. 
" whose polished aurfttcag are absolntol)' in contact with cRch other without 
the least degree of adhesion. The^ nalnrally polished surfaces arc not tnilj 
fiat, but in some degree navcd, as if formed by a carpcnlcr's plane, consiaiing 
of Tftrion* members." (W}atehurfa Imjuirs into the Origittal Stitie nmi Fer~ 
tnathn of the Earth, p. 219. 2d Ed. 1780.) These features of slickenside, 
and other important ones noted by the original phseivor, indicate its diversity 
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3. Surfaces of Flaws. — Wheu tlie breakfl or fructiires ait; 
coiijiited to a single bed, and give no proof of diaplacement or 
sliding, I have been in the habit of calling them Flaws. (See 
Proceedings of Royal Son. Edin., 7th Feb. 1853.) They 
occur in all directions in the bed, separate, or united, with the 
opposite surfaces smooth and waved. In the soft materials, 
Buch as coal, steatite, or shale, these surfaces frequently exhibit 
a epeoular polish, and by colliers are termed glazed backs. 
Theae flaws have been referred to shriiikage from the escape 
of volatile matter, and their specular oliaracter to the east/hig 
or impreHsion, under great pressure, from a liquid or gaseous 
surface — a feature in which they resemble the Derbyshire 
slickenside. The position of flaws in the bed, and the grooved 
surface traceable into the rock, may readily indicate its differ- 
ence iixjm a dressed surface. But as the two appearances, how- 
everdifferent in theiroriginand character, have been confounded, 
I shall hero make a refereatce to two instructive localities. 

In the bed of porphyry exposed on the north eide of the 
road leading to the Calton by the back of the High School, 
many characteristic smooth striated surfaces of flaws are ex- 
hibited, which evidently belong to the structural character of 
the rock, and are unconnected with surface dressing. But the 
most magnificent example in the hill is on the south high walk 
behind the seat to the east of the monument in the Observatory- 
bed, to which we have already referred. The other example 
occurs near the dressed surface on the Victoria Road above 
Samson's Ribs. In going eastward, after emerging from St 
Leonard's valley, the first rock on the right is an amygdaloid 
fidl of flaws. A few yards farther eastward, on the opposite 
side of the road, the rubbed surface No. 2 occurs, so that the 
two phenomena can be satisfactorily compared. 

The last marked surfiice to which we shall make reference, 
is one exhibiting characters so very remarkable as to have 
perplexed, in no ordinary degree, several of our local geologists 



from Ihe rubbed anrface of diaplaccd frntturcs, although the le 
bnt incautioiislj emplojed when reftrring lo tbeni. V/n are i 
^nnine exnmplM of s1irben«ide cccnrring in Scotlsnil. 
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—viz. Blackfoit) Hill. Mr Maclaren, in calling attention to 
the phenomenon, states, that " the most satisfactory specimen 
glacial marks) near Edinburgh is in the quarry on the south 
aide of Blackford Hill, at a place laid open a few years ago. 
where the rock leans forward, forming a sort of vault The 
surface of the clinkstone here, for a space of teu or twelve feet 
in length, ia smooth, and marked by striae or scratches in a 
direction approximating to horizontal We accompanied M. 
Agassiz to the spot about two months ago ; he had expressed 
doubts as to some other supposed marks of glacial action near 
the city, but on seeing those on Blackford quarry, he instantly 
L exclaimed, ' that is the work of ice.' " — Scotsvw/n, Dec. ISiO, 
Ur Milne Home describes the same phenomenon in a 8omi&- 
I what different way — " At the base of the cliff there is au ac- 
1 cjmulation of gravel, consisting chiefly of felspar, but contain- 
J ing pieces of coal-sandstone not much rounded. Above the 
I gravel is a bed of sand which is in contact with the overhang- 
I ing face of the rocks. The upper part of the sand, next to the 
I tock, contains numerous pieces of shale and coaL It is proper 
I to add, that on clearing away the sand, I found the foce of the 
I oliff very much rutted and scratched The direction of the 
l< Bcratches is nearly east and west. I learnt from a labourer 
who had worked in the quarry for fifteen years, that this de- 
posit of sand and gravel when it was discovered, extended in 
an east and west direction, i. e., along the face of the cliff about 
120 yards, and in a north and south direction, or from the face 
I 6f the cliff about 50 yards. The base of this cliff is about 
P-S20 feet above the sea. It appears to me that the gravel and 
sand in the above locality, must have been brought from the 
esfitward." — Lothicvn Coal Fields, p. 75. 

In these two quotations, descriptive of the same example of 
an abraded surface, I have proof, after actual examination, of 
very defective observation qs well as unwarrantable deductions. 
The abraded rock is not clinkstone, as Mr Maclaren states, but 
a trap tuff, which seems to be graduating into the old red 
sandstone conglomerate, on which the hill probably rests, and 
which stretches westward from Liberton. giving occasion to the 
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valley botweeii Blackford, aud Braid. I'he »cratdies are not 
"■in a direotlon appraximatiTig to koriaontal," for they have 
various iticlinations from horizontal to 60". The directiou of 
the scratches cannot be " Tiearly east and toest," as stated by 
Mr Miloe Home, for the dressed Biirfa<« has a direction nearly 
from N.W to S.E., and faoes the 8.W, The protuberances or 
irregularitieB of the abraded surface are all rounded on the 
N.W. side, giving unequivocal proof that the abrading agent 
acted from that quarter. Even assuming that the gravel and 
sand were not originally the abrading agents, the statement of 
Mr Mitue, that these " must have been hvught from, the east- 
ward," is improbable, when the position of the face of the cliff, 
as already noticed, and the materials of the ma^s are kept in 
view. The sand is very distinctly stratified nearly horizontally 
or slightly inclined, and adheres with considerable firmness to 
the surface of the rock. It is a natural conorete, the particles 
being held together by carbonate of lime, probably due to in- 
filtration. In some places the abraded face is nearly vertical, 
in otliers it slopes northwards underneath the projecting mass 
at an angle of 50°. 

The abraded surface has not been acted upon uniformly, like 
the dressed ones which have now been considered. It exhibits 
an irregular series of dimples with shallow grooves of small 
extent, as if the abrading agents had been subjected to fre- 
quent shiftings and intermittent pressures. While some of 
these acted on the vertical face, others have been squeezed 
under the projecting cliff, and have escaped by a downward 
course. Floating ice and driven gravel may, in conjimction, 
have fiimished such a result, but I feel warranted in conclud- 
ing, that, if the examples of dressed surfaces which have been 
enumerated, were produced by glaciers or icebergs, the Black- 
ford hill example is not entitled to a place among them. It 
seems to be a local phenomenon, .connected with the Braid 
bum, and is probably of more recent formation than the 
dressings. 

Several years before the description of this abraded surface 
by Mr Maclaren and Mr Milne Home appeared, but overlooked 
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by these authors, Mr Rliind liad referred to the phenomeaoo, 
and unhesitatingly indicated its mode of formation : — " The 
clinkstone, in a liquid mass, has evidently fallen on the bed of 
sand ; for it presents the identical appearance that a similar 
mass of melted iron, when run upon sand would do. It is 
moidded into a round form, and leaves waving depressiona on 
the sand. That portion of the sand, for aboiit the thickness of 
a foot, in immediate contact with the clinkstone, is hardened 
into etone, and, when broken oflf, retains the impression of the 
rock above, without adhering to it closely." {Sxoursione, 
p. 61.) We refrain from commenting on such description and 
explanation. 

The young observer should be on his guard against being 
deceived by different kinds of weatke^red surfaces, such as may 
be observed at almost every quarry. When the exposed 
portions of the rwk have been acted upon by river currents,c/ri/JI 
Band,, or sea gravel thrown up by stonna, the abrasion may be 
great, but will present an irregularity very different from the ob- 
vious levelness of a dressed surfaca The exposed ends of the 
strata at the new quarry at Oranton, where this spurious ap- 
pearance was recently displayed, may be studied with advant^:e, 
for they have successfully deceived even experienced geologists. 

Before leaving this part of the inquiry it may be noticed, that 
the ouig and tail, and the dreeainga, coincide in their indi- 
cations of the abrading agent having acted from the west. The 
other effects which it produced now require to be investigated. 
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CHAPTER IV. 

B«liictaiice of Obserrert to study the recent Deposits— Classificatioii of the 
matter resting on the Dressed Surfaces — The Staple of Walker — ^Diluyiom 
and Alluyinm of Phillips and Conybeare— Diluvial, Ante-diluvial, and 
Post-diluvial of Buckland — ^Eocene, Miocene, Older Pliocene and Newer 
Pliocene of Lyell — Superficial Deposits of Mr Home. 

Satisfactory evidence seems to have been produced to prove 
that the direction of the valleys and the shape of the hills 
plainly indicate an impetuous body of water moving and acting 
in an easterly direction ; it may be at various and distant inter- 
vals. Proof has likewise been fiimished that substances capable 
of scratching the solid rocks have been pressed along their crop- 
ping, and have left an even and rutted surface, with the ruts 
indicating the force to have acted from the west These co- 
incidences being recognised, we have now to consider what has 
become of the detached matter and the rubbers which were tiie 
agents of the abrasion. But this inquiry necessarily involves 
the consideration of all the stratified or unstratified mat^ials 
which rest on the dressed surbceB, and to what extent these 
materials were derived from the operations of that destructive 
agent, to which we have already so frequently referred, either 
immediately or remotely. Nay more, have thg strata, between 
the dressed sur&ces and the present soil, a uniformity of struc- 
ture and material ; or are there any proof of different agents 
having operated, and with intermittent energies, as displayed 
among the older deposits ? These questions are of deep in- 
terest, because not a few observers, while admitting a great 
diversity of structural character among the materials resting 
on the dressed surfaces, have usually made their selection, and 
while pleased with their explanation of the origin of certain 
beds, have, strangely enough, disregarded the vast amount of 
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other materials left out of view. Besides, tlie depoiiits have 
been clasaiiied by empirical rulee, and denominated by hypo- 
thetical terms, calculated to retard the study of perhaps the 
most iotereating group of strata constituting the cruat of the 
earth. 

Upwards of thirty years ago, when referrijig to the changes 
which had taken place in our Fauna at or subsequent to these 
events, I remarked, that " It is customary with antiquarians in 
general, to delight to dwell on scenes which exhibit t« their 
imagination the memorials of events nearly forgotten, or the 
transactions or custome of distant ages. Events of a more recent 
kind, or transactions which may be considered only in progress, 
do not taieat their attention, or, at least, fail to excite in their 
minds that deep interest which remoter subjects readily awaken. 
The public likewise feel and act much in the same manner. 
There is an importance attached to remote events, depending 
solely on tlieir antiquity ; while there is a vulgarity inseparable 
trom recent events founded on the supposition of their being 
well-known. Geologists have long acted, and we fear still act, 
ill a similar manner to antiquaries. The study of the cha- 
racter of the older strata (their position, structure, and ingre- 
dients), has been pursued with greater ardour than any re- 
searches which have been entered upon with the view of illus- 
trating the connections of the newer deposits. Coal, sandstone, 
and limestone have been examined with zeal, while few have 
bestowed their atteijtion on peat, sand, or marl Similar 
practices have prevailed with regard to organic remaina 
Many have speculated concerning the structure and habits of 
those relics which occur in the solid strata, who have not 
deemed the study of the laws which regulate the living races, 
an object of much importance." 

" We are not disposed to refer these well-known habits of the 
antiquary and geologist to any natural preference of the ob- 
scure to the extinct, — of subjects the relation of which, circum- 
stances have rendered uh incapable of determining, to those of a 
nature whicli may be illustrated with certainty. We arc. 
awarr that antiquarian and geological speciilatione are usually 
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engaged in &om motives of amuaemeDt, and, when condm 
in the usual manner, seldom fail to gratify their vutiifu 
Were they to commence their investigations with a knowledge 
of recent events, and proceed by degrees to those of remoter 
times, their conclusions would assume a more imposing cha- 
racter, but the accompanying labour would be greatly in- 
creased. In speculating on the affinities of recent events, the 
understanding is ever occupied with facts ; the imagination, 
thus in trammels, dare not indulge in its licentious wan< 
LQgB. But when remote events are the subject of oiu- cont 
plation, f&acy becomes a valuable assistant by reuniting 
jointed links, supplying that which is wanting, and enabling 
the mind to arrive at conclusions, which, without the labour of 
investigation, had probably been long anticipated," (Edin- 
burgh Philosophical Journal, October 1824, p. 287). 

These views, which were expressed in earnest, met with 
very unwelcome reception, especially from those whose soaring 
hypothetical propensities they were intended to restrain. Nor 
at the present hour do the remarks seem uncalled for, since 
geologists are not agreed as to the principles of the nomen< 
ture of the materials resting on the dressed surfaces, their 
tive antiquity, or the agents which were concerned in their 
tribution. 

Dr Walker, professor of Natural History in the Univei 
of Edinburgh, to whom we have already referred, with all 
respect due to great attainments, treated in his Lectures i^ 
Staple, or what is at present denominated soil, and also of the 
" loose superficial Tiodidea" termed " Boulder-Stones," better 
known at present as Erratica. At a later period, and at the 
date, in 1822, of the "Outlines of the Geology of England 
and Wales," by Conybeaie and Phillips, the belief was all 
but universal, that a large portion of the materials 
the dressed surfaces, and even the dressings themselves, wi 
generated and distributed by the Noachian deluge. HenOI^ 
the division of these superficial deposits into Diluvium and 
. Alluvium, the former indicating the products of the FLOOD, 
the latter, materials of more recent origin. 
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I'he untenable conclusions announced by C'uvier, and so 
eagerly but rashly embraced by Jameson, Bucbland. and many 
others, of " a recent and transient inundation" reckoned identi- 
cal with the Flood described by Mosea, paved the way to 
another classification of the superficial strata. " On these 
grounds (Dr Buckland says) I have felt myself fiiUy justified 
in applying the epithet Diluvial, to the result of this great 
convulsion ; of Antediluvioi-, to the state of things imme- 
diately pi«ceding it; and Postdil/wmal, or AUuvial, to that 
which succeeded it, and has continued to the present time." 
(Reliquise DiluviantB, p. 2, 182a) 

Many circumstances led me to consider the Gewlqoicai. 
DelUQE, as interpreted by Baron Cuvier and Professor Buck- 
land, inconsistent with the testimony of Moses and the pheno- 
mena of nature, and to disregard those divisions of the super- 
ficial strata founded on the a.ssuraption. (See Edinburgh 
Philosophicai Journal, April 1826.) 

When we consider that the oldest of these superficial beds 
enclose the remains of many animals belonging to species, the 
individuals of which are still surviving around us, associated 
with the remains of other species which no longer exist on the 
globe, we conclude that these extinct and still living beings 
were, at the period subsequent to the dressings, contemporane- 
ous, as we now find them buried in the same grava The 
badger, the red deer, the ox, and the goat, were living in 
Britain, and on the continent, when the mammoth, hippo- 
potamus, and Irish elk were their associates. But none of all 
these have lived at an earlier period, for the organic remains 
of the so-called London clay and Paris basin beds are widely 
different, and belonged to species which evidently have sufiered 
extinction, as a whole, prior to the creation of the existing 
races, and those which once co-existed along with them. Under 
the influence of these views all the materials superior to the 
dressings ha4 been referred by me to the Modern Epoch (see 
Fleming's British Animals, p. xvl 1828), while the pre-Adamic 
materials, with their organic contents, which immediately pre- 
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ceded them, were referred to under the denominatiouof Pewoi 
Epoch. 

Five years after the adoption of this classification, Sir Charles 
LyeU, whom all recognise as an enlightened and earnest geo- 
logist, imder the guidance of M. Deshayes of Paria, was led to 
regard " tjie proportional number of fossil Bpectee identical with 
the recent" as characteristio of the different groups. " The 
result then arrived at was, that iu the lower tertiaiy strata, or 
those of London and Paris, there were about 34 per cent, of 
species (of shells) identical with recent ; in the middle tertiary 
of the Loire and Gironde about 17 per cent. ; and in the upper 
tertiary or suli-Apennine beds from 35 to 50 per cent. 
formations still more modem, eome of which I had particul 
studied in Sicily, where they attain a vast thickneas and eleva^ 
tion above the sea, the number of species identical with those 
now living, was believed to be from 90 to 95 per cent. For 
the sake of clearaeSB and brevity, I proposed to give short 
technical names to those four groups, or the periods to which 
tbey respectively belonged, I called the first or oldest of them. 
Eocene, the second, Miocene, the third, Older Pliocene, and 
the last or fourth. Newer Pliocena The first of the above 
terms. Eocene, is derived from bw;, eoa, dawn, and xaivtf, cainos, 
recent, because the ibssil shells of this period contain an ex- 
tremely small proportion of living species, which may be looked 
upon aa indicating the dawn of the existing state of the testa- 
ceous faima, no recent species having been detected in the oldsf 
or secondary rocks." (^Mcvmuil of Elementary Geology, 
Edii, p. 116.) 

In the views connected with the preceding statement of Sir 
Charles Lyell, there are assumptions which may be considered 
objectionable in many respects. The first is, perhaps, the 
most startling, viz., That species have perished from off the 
earth by no sudden destruction, but by degrees, and that species 
have made their appearance to succeed them by no sudden 
creation, but imperceptibly.* If this notion be based on 

* There is considernble difficult; in referring to any natural cause, capable of 
producing the extinction of life on the globe. HurraiiiB, dclugoa, cold an^^ 
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truth, it will cause a great modification in the oommonly re- 
ceived opinions respecting chaos, and the commeDCetnent of 

the present races of animals on the globe. It leaves untouched, 
■^.however, the proof of creative power, by acknowledging the 
appearance, from time to time, of new species on the earth, and 
it admits the destruction of species which has frequently pre- 
vailed. At present, however, we are chiefly concerned with the 
question, Is the uotion consistent with scientific truth ? 

When we consider the quadrupeds, birds, reptiles, and fishes 
of the Paris and London ba^s, or of the eocene period of 
Lyell, we do not find that a single species had survived and 
been coeval with any of the existing races — so that there is no 
interval here — no dawn. The 96J per cent, of shells, which 
constituted the testaceous fauna of the tertiary period, all 
perished, and only 3^ per cent, of their companions are sup- 
posed to have survived, so as to constitute the comiecting links 
with the succeeding or modem group. But the identification 

bot, dry and wcl Boasons, anJ Ihe cbace maj have exercised a powerfallj ie~ 
stractire inflaencc on Ibc inditiduala of a species or even on larger groaps. Bnt 
Ibese agcatBseem too partial in their effecU to be emplojed in the explnnation 
of ihe plicnomcna. Ae tlie Han, our present Eotuce of light and heat, and the 
apparent supporter oflifc, ia subject to change in reference to these qualities we 
maj perhaps fludhcrc a solution of the difficulty. When the surface of tbesna 
is most iBmiDons or has fewest spots, there is least beat, and, according to Sir 
William Heiscbell (PhiL Trans, 1801, p. 265), a bad harresl is the consequence, 
with high prices for wheat. When the spots are most numerous there is an 
abnndanl harvest, with conioquant cheap bread. Now, were we to imagine the 
luminous atmosphere of the sun to increaso to such an extent as lo obstruct the 
radiation of the heat ti^iin the iofcrior snrfoce, a glacial condition would prevail 
to the extinction oflife on the globe. If, on the other baod, the lumtuoos matter 
disappeared, and our sun became a dark itar, a fate which observers have as- 
oertained as having overtakea other stars in the flrmaioent, then the withdraw- 
ing of the light would cause a biological epoch to cease. In such circum- 
stances, plants would parish first, and the death of animals would speedily 
follow. If B now display of crsaliye power were again to take place, we might 
expect, with the return of light, that plants would first be called into being, 
and mbsequenlly animals, as dependent on them for food, either directly or 
indirectly. Sncb, according to the MosaicNarrativc, and in beautiful harmony 
with soienlifie truth, is the last recovery of the globe from a chaotic slate, on 
the dark tlar becoming " as the sun when be goclb fortli in his might ;" and 
should these changes partake of a periodical character, the palwoutological 
epochs may admit of a plausible, if not a satisfactory, explanation, whether 
these have been abrtipt, or have partaken of a tranritionol choTscter. 



48 UTHOLOGY OF EDINBURGH. 

of these species of the da/umhas not been established, nay, by 
competent observers, is doubted and controverted. When a 
very broad generalization, therefore, like the present, rests not 
on those objects which are distinct and recognisable, as their 
remains of vertebrated animals, but on shellB macerated, and 
perhaps rubbed, and thus of doubtful character, and about the 
identification of which grave doubts prevail, we feel ourselves 
justified in avoiding a nomenclature and arrangement resting 
on such slender pretensions, and regulated by an empirical 
per-centage. Nor can the suspicion be avoided that the mix* 
ture of older with newer species, as those of the London clay, 
associated with those of the Crag, and produced by denudating 
and assorting agencies, may have been in ha^ misinterpreted, 
without even suspecting collectors of being ever either ignorant 
or guilty of deception. 

I have long considered, and must again repeat, that there 
has been too great a tendency to select one or two beds of this 
group, which are here considered as constituting the Modem 
Epoch, and endeavouring to explain their origin and mode of 
formation, leaving the other beds as residual phenomena, not 
sufficiently important to demand consideration, or rather, it 
may be suspected, left out of view because assuming some- 
what of an obstructive character. Thus i^e have dUnviv/nhy 
the result of a sudden flood ; Taoravneay the effects of glaciers 
in abrading and assorting the materials ; drift, northern drift 
or glacial drift, the effect of glaciers or icebergs, during the 
period when an arctic climate is said to have prevailed even in 
comparatively low latitudes. 

Mr Milne Home, in his able Memoir on the Lothian Coal 
Fields, has endeavoured to classify these beds superior to the 
dressed surfaces, according to their position, a plan which we 
shall here present to our readers as a first and creditable at- 
tempt at generalization, exclusive of hypothesis : — 

" In describing the different accimiulations now referred to, 
it will lead to precision to follow a certain arrangement or 
classification. A vexy convenient one is suggested by the 
order in which they occur, in respect of position ; certain of 
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these deposits^ with well-marked characters, being found 
throughout the district, always in the same relative positions. 
I think it possible to identify and individualise at least seven 
"Yormations, each of which has separate characters in respect of 
texture, contents, and appearance, — and each of which belongs 
probably to diflferent epochs. I will now enumerate them, be- 
ginning from the surface ; and in doing so, I will, for the sake 
of convenience, designate them by particular terms. 

(1.) The existing soil, supporting vegetation. 

(2.) Upper covering of gravel and boulders. 

(3.) Deposit of sand and shells. 

(4.) Beds of fine sand. 

(5.) Beds of fine clay, 

(6.) Coarse gravel or stoney clay. 

(7.) Lowest boulder-clay. 

(8.) Beds of sand and gravel.'' 
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CHAPTER V. 

DiviBions of the Strata of the Modem Epoch— Taragmite series— Akomite 
series— Fhanerite series— Basement Bed— Boulder Clay— Boulder Gra- 
vel — Sand — ^Proofs of Motion — Organisms. 

In the last chapter I referred to several attempts to group 
the modem strata^ which, apparently, have arisen as deductions 
from adopted opinions, rather than expressions of results from 
observed phenomena. . In the classifications and terminology 
I am to adopt at present, a considerable reluctance has been 
experienced in abandoning.the use of employed terms, particu- 
larly those of my respected friend Sir Charles Lyell. But these 
did not enable me to represent with sufficient distinctness the 
conclusions at which I had arrived, without a great risk of con- 
founding them with others of a very different character, de- 
duced from observations in more distant localities. 

In the Edinburgh basin the modem strata seem capable of 
classification into three groupa The first or Tabagmite series^ 
have been formed subsequently to the dresaingSy and, where 
present, repose upon them. They seem to have been formed 
when violent aqueous movements were taking place, and pro- 
bably at a period when the state of our island was widely diffe- 
rent from the present* Although extensively distributed in 
Scotland, they have peculiar characters in different districts. 
Thus they fire dark coloured on the coal-measures, red on the 

* Mr Bald of Alloa, whose intelligence, as a Mining Engineer, is so generally 
recognised, has stated : — ** I have had^ veiy frequent opportunities of seeing 
this kind of coyer laid open from the snrface to the rock on which it rests, and 
have fonnd it in thickness from a few inches to 160 feet, and have always 
remarked, that though it contained boulder-stones, and gravel of almost every 
kind of rock, and detached angular fragments of the adjoining rock stratifica - 
tion, I never had observed a single instance of an organic remain of any 
kind in it.*' — Wem, Mem. iv. p. 69. 
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old rai sandstone, and grey in some of the primary districts. 
The contenta are derived from the neighbouriDg rocks, with 
occasionally masses transported from a considerable distance, 
but usually belonging to the river basin. The second or Axu- 
MITE SERIES is chieflj characterised by its laminated clays and 
sands, and indicates the assorting power of water under cir- 
cumstances of comparative tranquillity. It contains organic 
remains, many of which atili live in the neighbourhood. It 
may be looked for wherever brick kilns have been erected. 
The Phanerjte series* consists of deposits produced by causes 
in ordinary operation, and respecting the circumstances under 
which they have been produced little obscurity prevails. 

The question, what has become of the detrital matter gene- 
nittid during those excavations and abrasions which have al- 
ready been considered in detail, is one of great importance. 
That the period wm one of disturbance will not admit of a 
doubt, and in passing to a state of tranquillity it may now be 
aaked were the loose materials distributed according lo any 
order ? To answer this question satisfacforily, will require us 
to determine what were the abraded materiala which first rested 
on the dressed surface, and served as a fundamental or support- 
ing stratum to the subsequent deposits. 

, 1. Basement Bed. — For several examples of dressed surfaces 
which have been noticed, the material termed Ijoulder-clay has 
been stated as the cover. This, however, is not the oldest mem- 
ber of the Taragmite series, as several instances have occurred 
wliich indicate the existence and distribution of loose materials 
previous to tlie rocks being overlaid by this their more ordinary 
covering. Thus, at the sandstone quariy of Bedhall, a large 
deport of stratified sand and gravel was observed a few years 
ago resting on the bituminous shale which covered the sand- 

• Those who consider it oeccasary to traoo th« origin of these lorms, wliicb 
wo have deriaed in order to avoid thaemployroenl of bjpothctical ones,oraiich 
U have been tiMd vich diffeicut meaningE, may ho directed lor Taraymiie to 
raguyfin diiturbanet, for Akamite to axufMi traii^itS, and for Fhancrile to 
fan^f tviilmt. At the same time it it freely admitted, that " when once the 
rAinjf is known, inquiries into the etymology of iho word exprcsiing it, are 
;r curious than useful" — (On iWl 
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stone, and extending throughout a considerable space near to tbe 
place where tlie eDgiDe-house has dnce been erected. The re? , 
latioas of tliia niasH of sand and gravel could not be detenninet 
on the north and west, although evidently resting in a hollow ^ 
but on the south it was observed reposing on the Randstone focfl 
several yards, and covered by the boulder-clay which rested oBk.l 
the rock in the other parts of the quarry. The clay seemed to I 
have flowed over it quietly, or to have been deposited on iti 
without occasioning any particular contortions in the sand. lal 
Hailcs Quarry, to the westward, a deposit of sand c 
under the clay and in a trough of the rock, commingled, how 
ever, with some slips of the clay and of peat, wliich rendei 
the phenomena somewhat obscure. 

In execDting the improvements on the Queensferry Road to 
the westward of Craigleith Quarry, several examples occurred 
of the clay resting on sand, and to some extent also stratified 
therewith. A similar case occurred in tlie tirrinff at the south- 
east comer of the quarry. In the excavations for the founda- 
tion of the houses on the north side of Charlotte Place, to the 
west of St George's Church, from two to thi^ee feet of angular 
fragments, or shivers of bituminous shale, rested immediately oa 
the fixed strata of the same material. The boulder-clay rested 
on the shivers, and seemed to have been in motion from w^it J 
ta oast^ and at one place had squeezed a process of the shiver 
into its substance, so as to be above, below, and in front of thtfl 
projection. In some places the shivers were shghtly covered'M 
with sand interposed between them and the clay. 

When the foundation for the gasometer on the south aide of j 
the Water of Leitb, at Tanfield, was being dug, a similar dis- 
play of the junction of the shivers with boulder-clay presented 
itself. In this ca^e and the former, the shivers sometimes 
reached the length of three or four inches. Here they cou- J 
sisted of a light- coloured somewhat indurated slate-clay, occa. J 
siooally arenaceous. This mass of fragments, forming a bedl 
from two to three feet in thickness, rested on the edges or strata 
of apparently similar materials, and were covered by the bouHer- 
clay. There was no transition between the one and the other^ 
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the line of junction being abrupt. At one place a tongue or 
apit of ehivera ascended into the till, of nearly six feet in 
length, rising at about 20° and pointing eastward, See Fig. 1, 




These observed example^s, and perhaps others may soon occur 
in the neighbourhood, seem to intimate that some time elapsed 
between the dresait^/s of the rocks and their being covered by 
the boulder-clay, and that immediately subsequent to the dress- 
ings, disintegration of the rocks took place, fumighing the sand 
and gravel of Bedhall and Hailes, and the shivers at the two 
last- mentioned places. We have not as yet the moans of de- 
termining to what extent Scotland has been overspread by this 
earliest member of the Taragmite series. We first observed it 
many years ago at the Bay of Nigg near Aberdeen, where we 
have had the pleasure of pointing it out to Agas^z and Buck- 
land, Lyell, and Home, It there consists of sand and gravel 
reeting on gneiss and covered by boulder-clay of a greyish 
colour. This in ite turn is covered by gravel, in which we have 
found boulders of a boulder-clay, of a red colour, similar to the 
more southern Kincardine beds. 

Mr Milne Home, in the Memoir already referred to, subse- 
quently adduced several examples, the relation of which we 
shall here quote ; — 

" This deposit has been observed in several parts of the dis- 
trict, covering the edges of the stratified rocks. It prevails ex- 
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leuiiivtily iu thai, part of tlie dUtrict situated betweeu Dalkeltl 
aud Cowpits. Some years ago, coal was worked at the latt« 



place ; and in muking various pits through the superficial day 
aud gravel, a bLil of sand Ij'iug immediately ou the rocks, was 
iuvariably passed through, which, being full of water, occaHioaed 
great practical ditScultiea, aud even risks, to the work-peopl» 
A few months ago, a similar bed of eand was met with on 
Duke of Buccleucli's estate, near Dalkeith, in sinking an engine- 
pit to work the coaL The pit had been formed through the 
boulder-clay, ou reaching the bottom of which a bed of Band 
was encountered, which suddenly gave way, and Ifud the build- 
ing in ruins. It was found necessary to form a new pit at a 
different place, — about the level to which this particular de- 
posit reaches, — which appears to be about two hundred feet 
above the sea. At the place where the first pit was put down, 
tbe sand was nine feet thick, and between it and the rocks 
there was a mixture of sand and fine gravel, seven feet thick. 

" At Joppa likewise (at the east end of Uie village, near the 
shore), the clay is separated from the subjacent coal-meaauree, 
by a bed of sand five or six feet thick. This sand-bed was 
found in the borings made for a particular coal^eam there, 
called the splint coaL The sand-bed covered this seam ; — frag- 
ments of the coal were found in the sand, to the distance of ten 
yards from the crop or outburst of the seam. It is not unim- 
portant to observe that, in the sand-bed, these fragments were 
all situated to the weat of the coal-seam. Some fragments were 
also found at the bottom of the superjacent boulder-clay ;— 
these were situated mostly to the east of the coal-seam. 

" At Leith, and in the manufactory lately occupied by Mr 
Burstall, a well was sunk through the boulder-clay forty-five 
feet. A bed of sand and fine gravel was then reached, &oni 
which water Immediately gushed up, — shewing that the bed 
was probably of considerable extent." 

There is rt'ason to suspect the want of continuity of tbift' 
oldest stratum, which consists, at places not very remote, of 
very disamilar materials. In the Joppa example above re- 
ferred to by Mr Home, we see. at present ou the beach, an for- 
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merly stated, the boulder-clay testing bnmediately on the 
dressed Bandatone, which, at a comi>arative]y short distance, 
was found covered by sand. This baeevient bed, in this neigh- 
bourhood, consists of very different materials — sand and gravel 
ill one place, or traosported and assorted materials, and, in 
another, of angular shivers, resting in the immediate vicinity 
of the birth-place. Its formation, however, preceded the 
boulder-clay, — a deposit which has been to many, p<ma aai- 
tiormn. 

2. BovideT-Clai/.— This well-known mass has been denomi- 
nated till, old alluvial cover, and drift ; but the term which 
we have selected, being destitute of hypothetical allusions, 
expresses merely an obvious character. Many instructive 
examples occur in the neighbourhood, and are of easy access 
among which the following may be quoted : — The high 
bank on the east side of the road from the village of the 
Water of Leith to the east gate of the Dean Cemetery ; 
the clift' on the shore westward of Leith Fort, and generally 
known as the man^trap ; the shore line and along the beach 
from Seafield Baths east from Leitb to the neighbourhood of 
the mouth of the Maitland burn ; the tirring at the quarries 
of Redhall and Hailes. A visit to these and other places 
which may be mentioned, will not fail to give to the observer 
a more distinct conception of this singular aggregation of mat- 
ter than words can furaish. 

This remarkable deposit consists of a dark-coloured tena- 
cious clay, as a paste, in which numerous angular and rounded 
stones are irregularly imbedded. When a portion of this paste 
is washed, it is found to consist of tough brick clay, fine sand, 
and a considerable number of grains of magnetic iron-ore. 
This last ingredient may often be observed on the beach, to- 
wards high-water mark, assorted by the tide or wind, as a 
black powder, not unlike coarse gunpowder, and was for a long 
time considered as coal-dust or cinders. 

The stones contaiaed in this clay vary from the size of 
gravel to masses of ten or fifteen tons weight, ITie largest 
known to us in this neighbourhood has been washed out of the 
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ciay near tLe mouth of tlie Foul Bum at Seiifiolil It form 
a, very promineot object on tba beach, considerably withinl 
high-water mark, and is known as the Jlead-baml Button or 
Penny Sap. Masses of greenstone are greatly more numerouB 
than of any other rock. Portions of amygdaloid and of carl)0- 
niferoua or encrinite limestone may likewise be observed, along 
with different kinds of eandstoue, coal, and bituminous shale. 

The greenstone boulders are always rounded or water-wora, 
while the masses of limestone and sandstone are usually more 
decidedly angular. The shale is generally in small tbiQ 
shivers, which appear not to have been exposed to the long- 
continued influence of an abrading agent 

The boulders of rock which must have travelled far, are few 
in number, although examples of granite, gness, and mica-slate 
may occasionally be observed. Specimens of trap similar to 
the Castle-rock have been repeatedly found to the eastward (rf 
the hilL But greenstones, similar to those of Salisbury Ciaigs 
and Corstorphine Hilt, abound on the beach at Newhaven, 
Seaiield, and the Maitland Bum. There is tolerably full proof 
that the boulders derive their origin from a wesl«rly source. ■ 

Many of the greenstone boulders are not only rounded, and ■ 
appear as if they had been rolling among hard matter, but are 1 
rubbed and scratched in a similar manner to the dreaaings 
already referred to. The direction of the strije is frequently 
parallel with the longest a.'ds of the block, although instances 
occasionally occur in which the scratches are transverse or 
obUque. The scratched blocks must have been pushed along 
some hard surface, and so involved as to prevent rotation, Ihufl 
restricting the motion to sliding. After one face had been 
dressed and scratched, the boulder has evidently shifted por- 
tion, and presented a second surface for dressing. In one 
boulder of indurated shale I counted seven dressed and 
scratched planes. The mass, however, indicated that wliile 
thus frequently shifted it was so embedded as to prevent roll- 
ing, otherwise these numerous faces would have been speedily 
obliterated. 

It is a remarkable feature of this singular bed, that the 
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boulders do not occur restiDg on one another at the bottom of 
the bed, where it repOEes on the dressed rocka They are scat- 
tered at unequal distances through the mass, almost always 
apart, and aa numerous in the middle aa towards the bottom 
of the bed. Their dressing and scratching could not, there- 
fore, have taken place in the bed, where they must have been 
in relative rest, but previous to their indusion in the clay 
paste or pulp. 

In some cases we find proof that different parts of the bed 
bad been moving with different velocities, so as to have given 
in a particular plane an arrangement of the blocks in the 
direction of their least resistance, and of the scratchings of 
their surface. Evidence of such motion has been detected by 
Mr Hugh Miller on the beach at the Fregate Whina. Here, 
considerable patches of dressed and scratched stones, embedded 
in the clay, present a uniformity of line as esbibited between 
high and low water mark, indicating that they were 6xed 
while the superincumbent mass was sliding over them. Even 
here, however, the scratched surfticea are not all arranged in 
the same direction ; for while the prevailing line is easterly. 
boulders may be detected, apparently at the same plane, with 
an inclination nearly at right angles. 

In the neiglibourhood of Edinburgh, and particularly in the 
portions of the bed lowermost in position, aa those near the 
shore level, there are no traces of intermittent action usually 
exhibited. In a few instances, however, we find a layer of larger 
boulders of imknown extent, occupying a horizontal position in 
the middle of the bed, and with the clay above and below, but 
filled with stones of considerably smaller dimensions. Thus, on 
making the excavation for the road to the east side of Donald- 
son's Hospital, a horizontal layer of boulders from two to three 
feet in diameter, could not fail to attract the noticeof the observer. 
One of the blocks was carboniferous limestone, and had not 
travelled far, as its angles were not much rawnded. This 
plane of blocks may not have been horizontal, although it 
appeared to be so, from having been viewed parallel with the 
stretch. During the excavations for the Adelphi Theatre at 
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the head of Leith Walk, a similar layer of large boulders I 

occurred in one plane in the ordinary boulder-clay, dipping, \ 

however, eastward at an angle of about fifteen degrees.* 

Towards the top of the bed the clay becomes of a lighter 1 

colour, the proportion of sand increases, and distinct traces of | 
horizontal stratification are readily discernible. The mass which, 1 
in its lower portions, ofl'ered great resistance to the pick, or | 
even gunpowder, passes at last into a material which the rail- 
way contractor can easily overcome. In several localities of | 
the neighbourhood, this tranation from stifl[' clay with Innume- ' 
rable boulders, and of an unstratified appearance, into sandy 
clay, with small stones or rather gravel, and this again into 
fine stratified sand, may frequently be observed. It occurred, 
for example, behind the Theatre, previous to some building ope- 
rations of the North British Rail way, at excavations behind the 
Commercial Bank, at the British Linen Company, and in Regis- 
ter Street. The pass^e into the sand is so complete at Hailes 
Quarry, in the division to the south of the canal, as to afford the 
Sand Martin {Eirundo riparia) a convenient nestling place. 
This upper or sandy portion of the boulder-clay exhibits well 
marked proofe of intermittency. Thus we have sometimes 
gravel interstratified with saud, or layers of rounded stooos 
reaching to nearly a foot in diameter, with sohtary masses of 
two or three feet in diameter. Among the betls of sand 
traces of silt or clayey mud, may very frequently be detected. ' 
In one place, to the south of Inverleith Cemetery, a thin 
layer of silt or dark-coloured clay occupied a horizontal posi- 
tion in the sand, and indicated at one spot, by_its disjunc- 
tion, the unequal pressure to which it bad been subjected. 
See Fig. 2. 

Fig. a. 



a thu Cove, a liorizontil J 
^mented bj carbonate o' 




* la the ]>Dulilcr-clay of the Berwickshire coiuif, n 
■ec of gravel occurs in tlie elBj. The gravel if 
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We Lave already uoticed the proof of a motion from the west 
by the boulder-clay squeezing eastwards portions of the shivere 
which it overspread. At the junction above of the clay 
with the sand, angular fragments of eandatoue frequently 
occur in considerable quantity, aa iu the recent excavation on 
the south aide of the Canongate, and north side of St Leonard's 
valley. These comparatively flat or tabular masses, were 
generally axranged as we find similar flat stones in the channel 
of a river, dipping la one direction. From the pressure 
eserted on their suriaces, they cannot rest unless either lying 
horizontally or dipping in the direction whence the current 
flowed, or toward the source. In this case the current which 
assorted the boulders in the sand, had an easterly direction. 
It is difficult to find, in the boulder-clay itself, satisfactory ex- 
amples sufficiently numerous, among the generally rounded 
blocks, from which to draw any such inference. 

At the junction of the stiff boulder-clay with incumbent 
gravel, some very instructive appearances occasionally present 
themselvea Thus, in the cutting for the Edinburgh and 
Leith Kailway at Bonnington, the gravel was seen overlapping 
the clay and dragging forward portions of it, just as we Lave 
described the bonlder-clay acting on the shivers of shale which 
it covered at TanBeld. TLeee tongues of gravel sinking into 
the clay, pointed eastward. In tLe same section, masses of tlie 
gravel of various shapes, had sunk into the clay, and become 
imbedded as pouches or bags therein. See Fig. 3. It fre- 
quently happens that films or plates of the gravel may be 
traced downwards into the clay for several feet or yards, indi- 
cating, like the other ca^es just referred to, a simultaneous soft 
state, with motion proceeding unequally. Some good examples 
at one time occurred at Register Street, and others recently 
existed near the mouth of the Maitiand Bum, and at Redhall 
quarry. 



lime, forming a natural coai^relo, tilocka or which, Ijing on tho beach, seem 
verf indistructilile, The lied U from n fsw iadies to three feet in thickueu, 
ud ma; be traced along the sea-elilTfor several niles. 
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When this boulder-clay rests upon rocks, it fiUa up tlie in- 
equalities of the surface, aa at the flooded quarry at Grantoo, 
or, as at Joppa quarry, it rests on the even horizontal crop of 
the highly mcliBed beds of sandstone and shale. In the last of 
these examples, the colour of the mass, and the appearanca of 
the boulders in a layer, give indications that we are looking at 
the higher portion of the clayey part of the bed near to its J 
passage into tho sandy layers. I 

To the west of Gilmerton House, in a sandstone quarry to , 
the south of the Parrot coal-pit, the crop of the beds is covered 
by a sandy boulder-clay, which has been in motion in an easterly 
direction, and by which it has squeezed or bent the decomposed 
ends of the beds of sandstone and shale towards the south- 
east, fig, i. 




It thus appears that the boulder-clay is part of a series of j 
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beds which must be regarded as coDirtituting one foimatJOD, the 
Btratification of the whole being conformable, and the transi- 
tions of one member into another of rather common occurrence. 
The inferior or oldest portion resting on the basement bed, is 
destitute of all traces of stratification, while the boulders are 
isolated in their clayey paste, which, on enveloping them, was 
so viscous as not to permit them to subside towards the bot- 
tom, The surfaces of many of the boulders are nibbed. This 
dressing could not talte place in the bed, for the masses are not 
in contact If before their mixing with the clay, then are we 
to suppose that they were the rubbers of the rocks, and that 
they were rubbed by the same process ; still we must view 
them as having been connected with a tenacious clay to secure 
their sliding, yet allowing them occaiiionally to shift their po- 
sition or expose a new face to the rubbing ^ent. This part of 
the process appears to be involved in great obscurity. 

Although the clay was sufficiently dense to retain the boul- 
ders floatiug confusedly in its substance, it was Utiid enough to 
admit of motion in an easterly direction. It has now, how- 
ever, parted with much of its ori^al water, and must, by its 
consequent shrinkf^, have produced many unequal pressures 
on the neighbouring materials. 

The sandy portions, or the upper parts of the formation, fur- 
nish proof of numerous intermittencea in the condition of the 
watery medium in which they were deposited. The layers of 
sand are sometime very fine, indicating a period of compara- 
tive tranquillity. The gravel furnishes proof of considerable 
velocity, while the irregularity of the materials, the numerous 
interruptions, removals, upfillings, and inclined layers, give 
evidence of several periods of repeated turbulenea The gravel 
pita near Lochend, and likewise those at Dairy, furnish very 
varied and instructive examples of this intermittent action. 

It would be vain at pretient to seek for causes sufficient to 
explain the phenomena indicated by the series of clo.scly con- 
nected facta which wo have now enumerated and described. 
The droppings of mdtmg icebergs and the morainea of 

leiere, with all the adjuncts of submergence and elevftlion. 
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may account for a small portiou of them fat^ts, but in this 
the resiJual unexplained phenomena will prove in excesa. 

The excavation of our valleys, the rubbed surface of our 
rocks, and the incumbent superficial strata, have some import- 
ant features iu common, which the speculative geologist should 
keep steadily iu view. The easterly direction of the agents ap* 
pearing so prominently through the whole series of the pheniH 
mena, is an important element, nor is the presence of the assort- 
ing power of water in the basement and upper beds to be viewed 
with indifference. That a ilebncle of a singular kind has taken 
place, will scarcely admit of a doubt, although that notioa is 
not free from difficulty, even if able to call to our aid wwvea of 
trcmdafitni. We cannot explain the phenomena, but we trust 
the reader will give us credit for having indicated the facta of 
the case with sufficient minuteness and method, so as to point 
out the character his inductions should exhibit, and justily 
the designation Taragmite series which has been bestowed on 
the group. 

There is very little to communicate illustrative of the animal 
and vegetable life of the period of the Taragmite deposit of 
the district The only organic remain, indeed, which ha^ been 
detected, occurred in a somewhat anomalous condition, and all 
that is known respecting it may be given in the words of Mr 
Bald, the intelligent engineer, who with praiseworthy zeal en- 
deavoured to record all the circumstances of the case. 

" As the Union Canal, which is now making betwi.'rt this 
city and Falkirk, passes for twenty-eight miles through a country 
chiefly composed of this kind of cover, I took the opportunity 
of noticing if any organic remains were found in it ; and I re- 
quested my friend Mr Hugh Baird, civil engineer, who directs 
the canal operations, to be particular in his inquiries if any 
such remains were found, and to give me notice. Having been 
frequently along the canal with him for these last tliree years, 
1 had an opportunity of investigating the excavations as they 
proceeded. No appearance of any animal or vegetable remain, 
however, was found until the 18th day of July last, when the 
workmen, who were cutting the canal, in the west park of 
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Cliftonhall estate, haviQg uudermiaed a lai^ bench of earth, it 
fell, and a substauce, which the workmen conceived to be the horn 
of an animal, was found amonget the earth, which, as a matter 
that attracted their curiosity, they laid in a cottage adjoiuing. 
" Two days after this, in goiug along the canal, I met with 
Sir Alexander Maitland Gibson, who informed me that a singu- 
lar remain of an animal had been found in cutting the canal 
through his estate ; and he politely a<x»impanied me to the 
cott^e, that I might see it. On its being produced, I found 
it to be an ivory tusk, in most complete preservation. After 
taking its dimensions, and making a drawing of it, I went to 
the spot wherb it was found, and questioned the workmen par- 
ticularly concerning it According to their information, the 
spot where it was enclosed in the earth was from 1 5 to 20 feet 
from the surface ; the eartfa or cover was of the strong old allu- 
vial earth before described, and at the point where the Imnlcs 
beg^n to decline, and form the immediate narrow valley through 
which the river Almond runs. In the upper part of the earth 
where the tusk was found, I observed fissures about five inches 
wide at the top, and ending like a wedge below, formed by 
rents in the clay, and filled with sand. I have, however, reason 
to conclude, that the tooth hail not been in the sand-veins, but 
enclosed in the clay ; for, otherwise, it could not have been in 
such a complete state of preservation. From the close texture 
of the clay, and being so impervious to water, the tooth might, 
I think, have remained for ages in the same state. This spot 
I afterwards had the pleasure of examining, along with Pro- 
fessor Jameson, when I pointed out to him the situation where 
the tusk was found. 

" The tooth weighed, when washed, 25| lb. avoirdupois, and 
s followed : 

Length, ... .39 inchea 

Circumference at the middle. . 13 do. 

Circumference at the thick end, 13 do. 

Circumference near the small end, . 12 do. 

And the in^de curve deflected from the cord-line i inches 
and 2-I0th8 of an inch. 
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" Aa the specimea iuterested rae mucL, more particularly as 
it was the only instance of my having found any organic re- 
main in this kind of cover, 1 suggested to Sir Alexander Mait- 
land Gibsoa to take particular care of it He accordingly told 
the workman who found it, to send it to the house at Clifton- 
hall, where he would give him a gratuity for it. The work- 
man, immediately upon understanding that what he concaved 
to be a horn was ivory, and very vaJuahle, went off to Eldin- 
burgh with the tooth, and sold iL Sir Alexander, the instant 
he heard of this went in search of it, and found it in an ivory- 
turner's, who had given £2 for it ; but, moat unfortunately, 
before he arrived it was sawn across in three places, and part 
of it prepared for the lathe, to form chessmen ; which drcum- 
stance shews the high state of preservation in which it was 
found. Sir Alexander repaid the money which had been given 
for it ; and he has in the most obliging manner, permitted me 
now to exhibit it to the society." — (Memoirs of the Wemerian 
Society, vol. iv. p. 63.) 

Little doubt need be entertained that this tooth belonged 
a mammoth, and we may hope that other portions of the or- 
ganism may be detected in the district. But grave doubts may 
be entertained as to its connection with the boulder-clay epoch. 
A fissure in the day may have received the tooth and clay 
washed in along with it, and hence the state of preservatdou 
n\ay be satisfactorily accounted for.* , 

I am aware that many organisms have occurred connected 
with clay in other districts, hut proof ia wanting that such clay 

* A portion or a toolb, much decafod, nnd wilhoat a. label, axi«U in the 
Edinburgh Museam, which probably formed a part of the CliflonhaU spedmen. 
Another pnrt of a tooth, loss decomposed and ideotical in character with the 
figure, plate 4. fol. 3, ib; and equally unlaheUod at ptvaent, is, withoat doubt, 
the spcoimen preunied to Iho moseum b; the Earl of Eglinton. Thia tooth 
was found in the tirrinff of tbe sandstone quarry of Greonhill, in the pariah of 
Kilmaurs, Ajrabire, in 1817, and preserved by the considerate leal of Mr 
Robert Brown, tacksman. It was accompanied by another tooth, along with 
some small bones and several marine shells. These occurred in a ligbt brown 
clay, tbe immediately surrounding portion of which was of a dark colour, and 
when turned np had a most offenai?e Bmell."— (/fi, 64.) These drcmnBlancBB 
m to indicate that tbe Kilmanrs deposit belongs to the Fhanerite series. 
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is contemporaneous with the mass now under notice. There are, 
indeed, strong grounds for believing that boulder-clays may be of 
different ages, and even generated under considerably different 
conditions. Hence the great value of a rigid examination of 
the phenomena, in this district, as a type or standard, where- 
with the occurrences of other districts may be compared. When 
the resemblances and the differences shall have been carefully 
determined, our generalisations may then be expressed with 
greater confidence. Meanwhile it is of importance to secure 
accurate observations respecting the character of the surfaces 
of the rocks on which the deposit rests, the character of the 
materials, and the evidence of intermittency exhibited in its 
upper members. 
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CHAPTER VI. 

Akumite serioa— Silt— Drift-peat, Sand, and Gravel— Organic Remains of 
Plants and Animals — Chalk Flints— Marine or Lacustrine Origin — Sand 
Hills — ^Erratics. 

The group of beds in the ascendiDg series, now demanding con- 
sideration, will usually be found included under the term AUu- 
vium. This name, however, is usually attached to the ordinary 
deposit in lakes and estuaries, or on the margins of rivers, and 
hence, if employed, would be too vague or indefinite. The 
phrase Brick-day Beds would in many cases be appropiiate ; 
but many other beds belonging to older strata, such as the 
argillite of the coal-measures in the neighbourhood, are like- 
wise extensively used for the piuposes of the potter. 

The group consists of three members, silt, sand, and gravel, 
varying considerably in character in the different localities. 
The examples are munerous, of easy access, and well exposed. 

1. SiU, — ^This seems, in all the localities which have oc- 
curred for examination, to be the lowest or basement bed. It 
rests on the boulder-clay, where it is compact, and not on the 
upper or arenaceous portions of the mass. The surface of the 
boulder-clay, when fairly exposed, is uneven, with projecting 
but fixed boulders. Occasionally detached ones occur, resting 
on the surface, and surrounded on the sides and top by the silt. 
The evidence is indeed very plain that, subsequent to the de- 
position of the Taragmitic series, and previous to the commence- 
ment of the Akumite group, extensive denudations had taken 
place, by which the newer or upper portion of the former had 
been removed. 

One of the most interesting examples of silt may be ob- 
served in the neighbourhood of Granton, on the terrace to the 
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eouth of the harbour, and overhanging the village. The base 
of the bed, or the surface of the bou!der-olay, may be about 
twenty feet alxive high-water mark. It is moderately even, and 
seems to have been a flat margin projecting from the terrace 
on the south, to which it is continuous by a gentle ciirvature. 
The bed at its northern or free edge is five or six feet deep, vary- 
ing, however, considerably in the different portions which have 
been exposed. It thins off towards its south edge, where it 
joius the higher terrace on the north margin of the Golden 
Acre flat At its jimction with this last terrace, and where it 
thins off, there is no trace of ripple action, or margin of shingle, 
to indicate a sea-beach. The silt itself is of the same bJackteh 
hue as the bouIder-«lay, of which it appears to have been the 
finer portions washed out. The probability of this origin may 
be strengthened by washing out the finer part of the boulder- 
elay, and allowing the fine mud tJius obtained to subside. 
The product will lie a clay differing in no respect from the 
silt. The boulder-clay has a colour peculiar to the locality, 
being blackish in the coal districts, and reddish in the region 
of the old red sandstone, and the silt beds resting on it exhibit 
corresponding colours. The Eden in Fife is the colour bound- 
ary of the two series to the north. 

The bed of silt is imiform throughout, and gives no indica- 
tion of the carrying power with its suspended materials, hav- 
ing been subject to any intermittency. Even when the clay 
has been exposed for some time to the weather, the traces of 
stratification are extremely imperfect, a character almost pecu- 
liar to this bed. Its upper surface, however, immediately 
passes into a bed of coarse sand or gravel of a somewhat uni- 
form character, with here and there films of finer materials, 
indicating a horizontal stratification, or rather a dip northward 
of four or five degrees. This bed of gravel, like the inferior silt, 
also abuts against the diluvial terrace, which forma the south- 
em boundaiy of this silt ba«n. 

No oi^anic remains, as far as we have seeu or heard of, have 
been discovered in the various portions of the clay which have 
been removed, or in its cover of gravel. Here, then, with- 
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out determining whetlier tliis silt has been formed in' an estu- 
ary or a lake, undoubted proof that water standing over this 
shelf of diluvium, and in comparative stillness, permitted 
the mud introduced to subside to the thickness referred to, 
continuously, that is without any obvious films of sand indi- 
cating intermittency, occasional freshets, or tides. The bed of 
silt, on its northern margin, seems to have been subjected to a 
washing or scooping out of its substance by ripple action, for 
the gravel has been observed to overlap the extremity of the 
upper portion of the silt, and to fill up some of the excavations. 
(See Fig. 5.) 

Fig. 5. 
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a Silt-bed at Granton. 
h The covering gravel. 
etc The boulder-clajr. 
d The Golden Acre silt. 
€ Upper, non-8tratifled bed. 

The soil over the gravel bed, constituting the covering of 
the silt, is nearly horizontal, and seems to indicate its having 
been assorted by gravity in rather shallow water. 

In the plain immediately to the south of this deposit of silt, 
and about a quarter of a mile from the northern margin or 
terrace to which we have referred, there is a hollow, and in it 
another apparently extensive deposit of silt has been exposed 
for brick-making purposes. As in the former example, the 
silt here rests on the uneven surface of the boulder-clay, with- 
out the intervention of gravel or shingle, and this floor is of a 
imiform compactness, resembling the inferior part of the dilu- 
vial bed. ' The silt here is more distinctly laminated, and it 
passes by alternations into sand at its upper part, with occa- 
sionally portions of gravel. The soil itself has been formed 
from a bed two or three feet in thickness of unlaminated tough 
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[ liglit-colouretl clay, into which the upper aaud-beds impercep- 
I tibly pass. No organic remains have been detected in this 
dejjosit as far as known to us. 

In looking at the eections from time to time displayed cm 
the cliff between Granton and Newluiven, it appears that 
while the silt invariably reposes on the bonlder-clay as its 
floor, it graduates above into various alternations of silt, sand, 
and gravel To the south of our second example, and nearly 
at the same level, another deposit of silt was exposed a few 
years ago, and has been described by Mr Milne Home, in his 
valuable paper on the " Parallel Roads of Lochaber," p. 50 i— 
" When the Edinburgh and Newhaven Railway was being 
constructed, there was found on the tumpike-road lying between 
Leith and Golden Acre, an extensive bed of sand about ten 
feet thick, below it a bed of peat one foot thick, below it a bed 
of laminated bhie clay about ten feet thick, and below it the 
well-known boulder-clay. The bed of peat contained roots of 
trees, which evidently had grown in the clay, aa their i-oots 
were found passing through the peat into the clay. These 
roots belonged apparently t^ the hazel ; but the only parts 
undecayed were the bark. In this pea1>-bed there were stems 
of reeds and other marsh plants, and numbers of small seeds 
of some shrub, not imlike those of a species of whin. These 
seeds, Mr M'Nab of the Experimental Gardens attempted to 
germinate, but without success. There was also some elytra 
of beetles. This bed of peat is from 70 to 80 feet above the 
sea. I traced it for at least 100 yards along the cut of the 
railway, in a north and Bouth direction. How much it ex- 
tends in an ea-st and west direction, I had no means of ascer- 
taining. But it certainly extends to the westward for at least 
a mile.* Over this bed ofpeat, there is, as already mentioned, 

* " The Ime Cnpluin BoswoU or Wsrdie shewed to me a staLcment of the 
strata guns through iu sinking two coal-pits on his property, whii-li adjoina the 
IcicsIiCj' alladed loin the text. At PJtNo.l, nhicli was 71 feet above the sen., 
I abed <^ tand 9 fiat Ihkk was first Rone through, below which there wfti 
I 151 feet of clay, first soft, and Ihiia bard and stouy. At Tit No. 2 (2S0 yards 
to the wctiof Pit No. 1), ihr flrii Wd gone ilifongh luaj a/ee( o/'m«<l«H/i 
infft ct-i'i,' Ill-low whiiih wai.21 frcl of 'sloiiy and Muck clay,'" 
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a tttratum of sand, which at the railway cut is ten feet thick, 
and appears to form a continuous deposit over all this district. 
That this thick bed of sand must have been deposited in deep 
water, is imdeniable ; and, therefore, I am inclined to hold, 
that when trees and shrubs were growing on the surface of the 
fine blue clay above mentioned, either the land here had sunk 
down, or the sea had risen, so as to submerge this ancient 
forest, and allow of the deposit of this extensive bed of sand 
over it/' 

The existence of the bed of peat seems to have exercised no 
inconsiderable influence on the views entertained respecting 
the formation of the deposit There is no evidence, however, 
that the peat was formed at the surface, like forest-^pecU, from 
the remains of felled or decayed trees. The roots in the silt, 
on which the peat rests, may have been drifted and embedded 
in the clay, before the vegetable matter was carried in to form 
what I have denominated Drift-Peat, a material which has 
been little studied, and has consequently misled not a few 
speculating geologists. No stumps of trees with their roots 
penetrating the silt were observed, according to our in- 
quiry, so that the drift-peat indicates no more than water 
standing over the silt, and that branches, leaves, &c., were 
floated in, as we see in many examples where lake-peat and 
drift-peat have been forming simultaneously. The covering 
bed of sand does not indicate the depth of water in which it 
was formed, nor is there aught of evidence respecting the sub- 
mergence of this ancient forest. Indeed, the notion of " this 
ancient forest*' is a dream, and the " obviously extensive 
marine deposit'" (p. 51) covering it, is a suitable companion. 
Perhaps our author was influenced to some extent by a remark of 
Playfair, in the Illustrations of the Huttonian Theory, p. 443, 
or Works, vol. i. 434. " The ground on which the Botanic Gar- 
den of Edinburgh is situated (the old garden at Leith Walk), 
after a thin covering of soil is removed, consists entirely of sea- 
sand, very regularly stratified, with layers of a black carbona- 
ceous matter, in thin lamellsB, interposed between them. Shells, 
I believe, are but rarely found in it, but it has every other 
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appearajice of a sea-beach. The height of this ground above 
the present level of the sea, is certainly not less than 40 feet" 
The assumption here of " aea-Ba/nii" and " sea-beach" seem 
alike unwarrantable from the description given of the sand, 
and, I may add, that the occurrence of sea-shetls in the sand 
has not been since authenticated. 

There are several rather extensive deposits of silt extending 
from the Hermitage and Ehynd Lodge, southwards to Restal- 
rig, which at different places have been dug up for brick-mak- 
ing purposes. But as there are no pits at present open, we 
must pass on to Portobello, where this branch of the subject 
may be studied with advantage, as the exposure of the beds in 
section is very distinct. Here the silt, as at Trinity, rests on 
boulder-c!ay, and is of tlie same colour and character as the 
fiuer portions of that deposit Some statements made by 
workmen, but not seen in section, would lead to the inference, 
that patches of gravel are occasionally interposed between the 
silt, and the floor of houlder-clay, but in all the junctions which 
I have observed, the silt rested directly on the boulder-clay. 

The beds of silt are nxunerous, and generally laminated in 
structure, as well displayed after exposure to the air. The 
mass is divided into strata of unequal thickness by pativngs of 
sand, increasing in number and thickness towards the top 
where the clay dieappeara, and beds of sand or gravel sup- 
port the soiL In one place at the north excavation, the sur- 
face of tlie clay indicated having been scooped out by various 
tracks of small rills, and thetie had been filled up by the deposits 
of the newer sands. 

The indications of intermittency furnished by the thin part- 
ings of sand, separating the beds of silt, would, in the case of 
a lacustrine deposit, be referred to the occasional interference 
of freshets increasing the velocity of the carrying j^ents, and 
; producing the altftrnations of fine mud and sand. To 
those who aeaume, that this mud was deposited in the sea or 
Q estuary, and who believe that rrmd is supplied by rivers, 
j while smid is " the natural product of oceanic waters," another 
■ «.\planation has Iwon given. "' The tides would in this respect 
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have a considerable influence. As the largest supplies of the 
muddy sediment would be afforded by rivers, the deposition 
would be suspended, or at all events diminished, by every in- 
flux of the tide ; when probably a slight sprinkling of sand 
would be thrown upon the muddy deposit, which took place 
during the ebb-tida In this way, we can understand, how the 
laminae visible in the Portobello brick-clay were formed ; and 
if this inference be correct, then each layer of clay would denote 
the period of one tide, or half a day. As each layer is on an 
average about one-sixth of an inch thick, 1 20 feet, (which is 
supposed to be the thickness of the fine clay at Portobello) 
would denote a period of twelve years as the interval of its de- 
position." {MUne on the Mid-Lothian and East-Lothia/n 
Coal Fields, p. 81.) 

The character here given of the mud formed under the in- 
fluence of the tide is the veriest figment of the imagination, as 
any one who has access to a muddy beach may speedily satisfy 
himself. With regard to the period fixed upon, during which 
the clays were depositing, this otherwise painstaking observer 
has assumed a uniformity of tidal changes, very different from 
anything known at the present day. Twelve years of peaceful 
ebbing and flowing are here announced to have prevailed with- 
out a north-easter, a heavy surge, or a ground swell ! Verily, 
the old sailors of Newhaven and Fisjierrow would have cause 
to exclaim, " The former days were better than these !''* 

In a section of the sand, near the house of Mr Livingston's 
works, there were several well-marked slips or dislocations, 
with shiftings of the bed to the extent of several inches. These 
slips observed the same rule so well known to coal-miners, viz. 
the beds being always higher on the hanging side. 

In some of the sections of the clay not a trace of any organic 
remain can be observed, in other places considerable patches 

* The same author gives an interesting example of the " non sequitur" in 
his proof of the extent of the Portobello clay-bed. " I have reason to believe 
that a similar bed of clay exists in the Cowgate of Edinburgh, for I have heard, 
that in digging out the foundations of the South Bridge of Edinburgh, a thick 
bed of cockles luas discovered^" lb. p. 64. 
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[ of d^ft-peat, more or leaa commingled with the clay, occur. 
[ The leaves of reeds and the branches of trees present them- 
eelves, and evea tnmks of oak, Scotch fir, birch, and perhaps 
other kinds, in groups or detached. Hazel-nuts have been 
reported as having been found, together with hawthorn, and 
even yew. These occurrences give tolerably distinct indica- 
tions of a wooded country on the margin of the basin wherein 
the silts and the sands were accumulating, and of the occa- 
sional floods which, in such circumstances, take place. 

Traces of niaiiue remains do also occur in the silt. Thus in 
the excavations on the north side of the village, and the west 
side of the road, I have observed, irregularly distributed about 
the middle of the bed, small patches of rather coarse clean sand, 
commingled with dead or worn shells of TurriteUa terebra-, 
Trochus cinemj'i'Ms and fragments of Ga/rdia. Small local 
currents had evidently broiight them into their present posi- 
tion. At the south section of the excavation, at Mr Living- 
ston's, where the layers of peat recently occurred, a number of 
shells of the Scrt^icularia piperata were observed. Accord- 
ing to Montagu, this shell is " chiefly found at the mouths of 
rivers or inlets, not remote from fresh water ; and therefore 
never beyond the flux of the tide, yet it delights in situations 
where fresh water is occasionally flowing over. It principally 
inhabits sludge or muddy places, buried to the depth of five 
or six inches." These statements, in connection with the oc- 
currence of the shells in the clay, at once led some to the belief, 
that here was an undoubted proof of the elevation of this land, 
since the present site of these shells in the clay is now upwai'ds 
of twenty feet above high-water mark. Several circumstances, 
however, render such an opinion, founded on the occurrence of 
the shells, of very doubtful authority. 

The shells were not distributed in the different beds of the 

section, but were consigned to a layer of the clay of about two 

I depth. They were irregularly scattered, horizontally 

I and vertically, and all nearly full (/rovm. Some of the ex- 

I ampler consisted of detached or broken valve-'<, others had the 

I valves still united, but lying iiTcgularly, while several shells 
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occiTpied the same position in the silt, as they would have done 
tf they had grown and died on the spot. 

There can be no doubt that the sea had access to that spot, 
or other places in the neighbourhood, whence these shells may 
have been brought, at this particular period of deposition of 
the silt, but neither before nor after ; and the proof seems clear, 
that being in position, they were alive when they burrowed in 
the clay. But had they lived there from youth to age ? Here 
the proof is defective. Suppose an irruption of the sea into 
the basin in which the silt was forming, carrying dead and Uve 
shells, and distributing them on the top of the mud, all the 
appearances here pointed out would take place. The dead 
shells would sink irregularly into the mud, while the living 
ones in a few hours would right themselves and perish. Such 
is the explanation which the phenomena seem to warrant* 

Occasionally in the silt, a solitary rounded or angular stone 
may be detected, and very dififerent in character from the fine 
mud and sand by which it is surrounded. We must here sup- 
pose some floating power acting in the comparatively still 
water. Trees, floating in the space, may have dropt from their 
roots the stones which they had carried from the soil ; or ice, 
separated from the margin, might, in thawing, let fall the round 
pebbles which it had enclosed. The latter transporting power 
is the most probable, judging from other examples which I 
have witnessed. Several years ago the skull of an ox was 
found embedded in the upper portion of the sand. 

2. Sand and Oravd, — ^The occurrence of sand and gravel, 
overlying conformably the inferior silt, renders it difficult to 
determine the age of the deposits of gravel around Edinburgh. 
The boulder-clay and the silt, may be observed alike, in pass- 
ing upwards, graduating into sand or gravel ; and in those 
cases where the gravel or the sand occurs without the presence 
of the inferior clay or silt, we have not the means of determin- 

* If a live razor or spout fish {Sden sUiqua) be laid on the surface of wet 
sand, it will speedily begin to burrow, and right itself from the horizontal to 
the normal pei-pendicular position, and sink underneath, furnishing an interest- 
ing observation. 
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ing satiafafitorily tlie true poaitiou. At Bonmngton, ou the 
Leith Kailway, the grave! covered by sand was contemporaneous 
with the boulder-clay, whereas, at the Botanic Garden, at a 
short distance to the westward, the sand and gravel are newer 
than those of the silt In like manner, we have no evidence 
tliat the extensive deposit of gravel and sand, in the low grounds 
to the westward of Dairy, are the upper Taragmite beds ; and 
the same remark is applicable to similiar deposits around 
Gorgie Cottage. At this place, however, while the sands, in 
their irregular distribution in the layers, indicate great tur- 
bulency at the time of their arrangement, they are covei'ed by 
a bed of boulder-day, in some places exceeding four or five 
feet in thickness. The clayey basis is of a hghtish brown 
colour, and the rounded stones are smaller and of a more uni- 
form size than the usual inferior boulder-clay. The section 
was well displayed at the cutting by the Caledonian Railway, 
and attracted the notice of an inteUigent observer, the late Sir 
George Mackenzie, Bart., who got an accurate drawing of the ap- 
pearance executed, a copy of which he kindly presented to me.* 
In contemplating the Taragmite and Akumite formations, 
there is evident proof of the operation of widely different agen- 
cies. In the case of the former group there is the appearance of 
a period of comparative stillness towards the close in some places, 
while in others thegravels and sands indicate violent commotions 
in tlie assoiting power. In the latter, the fundamental bed, or 
silt, in its structural character, points to great tranquillity, 
while the incumbent eands and gravels indicate considerable 
agitation. Such phenomena, if considered in detail, receive no 
explanation from the ordinary hj^wtheses which are in circu- 
lation. But before any explanation can be offered with pro- 
priety, we may inquire if there be evidence that the silt has 
been formed in the sea or in an estuary, and, failing proof, are 
we to I'e^ard it as a lacustrine formation ? There are diffi- 



* A nower bouliler-clnjr coverg the sill and eand near the Dee nt AbenleGii, 
mil] funns Ibc bod on which Ci'own Street is built- TlacBB sill buds e:(hibit 
vtii7 rcmnrkiiblc cxumpIcK tif »li[is or ili^lucnliuns siinilnr to ihoso rvfi'rii-<I 10 

p.n. 
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culties in the way of aniving at a very satisfactory conclusion, 
and perhaps the greatest of these arises from a prevailing pre- 
judice in favour of an elevation of tlie land, originating from 
imperfect observation, as we shall be able to point out when 
considering luised aca-heaclieSy said to occur in the neigh- 
bourhood. 

On the supposition that the silt was formed in the sea, how 
are we to account for the uniformity of structure throughout 
the thickness of the mass, indicating great stillness during the 
period of its formation, nor, at its margin, have we a trace of 
ripple action or the ordinary littoral sands and shells confusedly 
distributed. Viewing the silts as a lacustrine deposit, we 
are astonished at the extent of space which they occupy. 
Keeping in view the Granton and Portobello beds on the south 
side of the Forth, we observe similar beds in the same relation 
to the boulder-clay, and passing above into sands and gravel, 
to the eastward of Kinghom at Tirie, Kirkcaldy, and other 
places. In this case we must conceive the water of the lake 
to have stood upwards of 100 feet above the present sea-level, 
or perhaps double that altitude, and may expect to find patches 
of its silt in many other placea Westward, in the Carse of 
Falkirk, the silt is found about the same elevation as the 
Granton bed and occupying both sides of the Forth, and ex- 
tending by Stirling to Blair Drummond, and at a higher ele- 
vation in the neighbourhood of Clackmannan. Northwards, 
at the mouth of the Eden, and in the valley of that name, to 
the westward of St Andrews, and inland to Cupar, the silt is 
of a brownish colour. In the Tay, the Carse of Gowrie is a 
similar formation to that of Falkirk, and the deposit extends 
from Longforgan to Perth. Around the basin of Montrose, 
instructive examples likewise occur. In the vicinity of Aber- 
deen, silts, with the incumbent sands and gravel, may be wit- 
nessed of precisely similar character, but of a reddish colour. 
If then we assume the existence of a lake receiving into its 
bosom the waters of the Forth, the Tay, the Esk, the Dee, 
and the Don, we must consider the margin of the German 
Ocean as far removed to the eastward, and in a condition re- 
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Bpecting whicb-our conjectures are unsatisfactory. The internal 
structure, however, of the beds seems to justify no other sup- 
position. 

The advocates for submergence and elevation point with 
confidence to the shells, in proof of the marine formation of tbe 
deposit, without p-oof that tbe diatributiou of tbe shells justi- 
fies such an opinion. We bave already referred to the condi- 
tion of the Portobello shells. The other examples are equally 
instructive. 

At Tirie I detected, last autumn, several detached valves 
of Leda truiioata, and two specimens entire of a veiy recent 
appearance, being covered witb the epidermis. This shell has 
not been found in the Forth or German Ocean, to our know- 
ledge, and may be considered as an interesting addition to the 
fauna of our ailt period. A single valve of Pecfen aiinilw of a 
large size, about five-eights across, likewise occurred, together 
with a fragment of a ekalk-flint, upwards of an ounce in weight. 
The substances here referred to, indicate having been traasported 
from their native site and distributed through the silt, but in 
none of their aspects, except their marine origin, do they furnish 
the slightest proof of having passed their days at tbe spot where 
they were found embedded in the mud or brick-clay. 

Flints have frequently been observed by different individuals, 
on the sea beach, along the shores of the Forth, but referred to 
ship ballast The example found in the Tirie silt, at once indi- 
cates a different origin. Subsequently, after a good deal of ripple 
action by east wind, I detected large patches of chalk flints at 
the Black Rocks, and Mr Christie of Hawkhill has observe*! 
them in considerable abundance on a field to the eastward of 
the house, the subsoil of which belongs to the Akuniite series. 
These occurrences of flin t, in the Forth, viewed in connection 
witb those in Aljerdeen, to be afterwards noticed, would lead 
to the conclusion that tbey derived their origin from wasted 
chalk beds, which at one period were probably connected with 
those of Denmark. 

Towards the head of the Frith of Forth we find similar re- 
mains in connection with the silt, and in the case of the CarSR 
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of Clackmannan, Alloa, Stirling, and Blair Drummond, the 
marine remains occur in considerable abundance. Some soli- 
tary shells may here and there be met with, perhaps trans- 
posed for a second or third time, but the most interesting re- 
mains are the ordinary fehells of the Forth, such as oysters, 
cockles, mussels, &c., distributed in a tolerably continuous bed, 
commingled with the silt, and occupying a position towards 
the middle of the deposit. The littoral and deep-water species, 
those that live in mud, sand, or on hard ground, are all inter- 
mingled confusedly in a stratum of two or three feet thick, in 
some places thinning off, and disappearing in others. The 
shells are huddled together, odd valves and pairs, but not in 
normal position, demonstrating that all were brought to their 
present grave by violent means. The marine remains do not 
occur in the inferior portion of the silt, where there is no tauce 
of a sea-beach, but where the condition of the deposit indicates 
stillness. The clay above the shells is equally laminated and 
free from all proof of turbulence, so that the notion of submer- 
gence or elevation, lugged in to account for the phenomena, 
must be discarded. 

The skeleton of a whale, about 72 feet in length, was found 
in the silt or carse-clay at Airthrey, Stirlingshire, at an elevar 
tion of 20 feet higher than the surface of the highest tide of 
the Forth. Mr Bald, who published the notice of this occur- 
ence (Ed. Phil. Jour. voL i. p. 393), adds, " There was found 
close by the skeleton two pieces of stag's horns, through one 
of which a hole appears to have been perforated of about an 
inch in diameter." 

Another skeleton of a whale of nearly equal dimensions, and 
occurring in a similar position in the silt, was described by Mr 
Blackadder from Dunmore Park (Ed. Phil. Jour. voL xi p. 220, 
and 415). 

A third example was detected at Blair Drununond, or rather 
Bumbank, Monteith, fifteen miles westward of the site of the 
Dunmore specimen, under a stratum of carse clay, and im- 
mediately on the surface of a bed of peat. " They were em- 
bedded in the clay, and did not penetrate at all into the moss 
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lielow." Mr Dnimmonil adds to the notice, " It is a very 
singular circumstance that, aloi^ with these bones, there 
Bhoiild have been found a fragment of a stag's horn, similar to 
that found along with the Airthrey whale, and having a 
Bimilai' round hole in it" (Wem, Mem. v. p. 440).' 

There was communicated to the Wemerlan Society (Dec. 18. 
1824) "Notice by Mr J. W. Reddock of Falkirk, regarding the 
bones of a quadruped found in a bed of clay, and of razor shells 
found in a bed of sand under the clay near Camelon, 90 feet 
above the present level of the Forth" {Ed. Phil Jour. xii. 
399). Dr Knos had an opportunity of examining the remains 
of the quadrupeds, and foimd they " were those of a seal of 
the speciea still iuhabiting the Frith of Forth (Pkoca vitu- 
Utui) " lb. 400, The value of these observations is greatly re- 
duced by the difficulty of determining the age of the clay and 
sand, even after the valuable contribution to the illusti-ation of 
the " Superficial strata of the Forth District," by Alexander 
Elackadder, Esq. fWem. Mem. v. p 424).» 

The shells in the silt, or Carse of Gowrie clay, at Powgavio, 
on the north margin of the estuary of the Tay, are in chEiracter 
identical with those of the Forth at Clackmannan. Those in 
the Forth, however, are elevated a few feet above high-water 
mark, while those of the Tay are occasionally washed by the 
spring-tides. It is worthy of remark, that while on the north 
side of the Tay this marine interpolation is covered by twenty 
feet of silt, without the occurrence of a marine shell, there are 
traces of turbulence on the south side of the estuary, and nearly 
at the same plane, exhibited by coarse sand and gravel, but 
the shells are likewise wanting. 

If we pass by the basin of Montrose, or tlie estuary of the 
Dee, we shall find on the Aberdeen coast, at Belhelvie, a 
very instructive section. Here a thick deposit of finely-lami- 
nated red brick-clay rests upon the ordinary boulder-clay, and 
is covered by the usual sands and gravels. In the middle of this 
bed of silt there is a black stratum, varying from a few inches to 

• lUcentlj Mr Fnge has anoooncod Iho occurrence of the remains of b sonl 
n the Rilt bells in the neighbonrbood of Cupar. 
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two or three feet, and elevated aln^ut forty feet above high-water 
mark. This dark-coloured layer consists of shells, and along 
with specimens of the more ordinary kinds of the coast, frag- 
ments, and some entire valves of Panopea ncri'vegica, Pecteii 
islctndicus and TelUna pi^oxiTrut, may be observed. Rounded 
pieces of quartz present themselves, together with gneiss, 
caking coal, wood (probably birch), together with numerous 
chalk-flints, and even quadninQular blocks of soft and hard 
chciJk, of the size of the fist. Looking at a section of this kind, 
the stillness indicated by the finely laminated structure of 
the red silt "above and below, — the darker coloured shell-bed 
with its sands and boulders, — the proof becomes very strong 
that we have no trace of a sea-beach, but a demonstration 
of an irruption of the sea, of short dmation, into the compa- 
ratively tranquil waters of a lake, and that the animal and 
vegetable matter^ becoming decomposed, gave to the bed its 
dark colour. 

The conclusion, indeed, seems irresistible that the Akumite 
series must be regarded as a lacustrine formation, into which 
marine remains have been thrown by irruptions of the sea. The 
shells are not usually in their natural position, or in the natural 
aoUf and are in conjunction with those with which in a living 
state, they are never associated. It may be added that those 
beds of silt do not, probably, all belong to this period. The 
beds of Golden Acre, occupying a higher position, may be 
much older than those of Granton, while the Garses of Falkirk 
and Gowrie, are probably contemporaneous. 

We would earnestly recommend the study of the Scottish 
silts, to all our zealous observers. If they determine the 
position of the deposits, their characteristic structures, and the 
extent of their horizons, indicating the distribution of the 
waters, we shall speedily extend our present very slender ac- 
quaintance with the changes which our country has experienced, 
since the libera were in operation and the surfaces of our 
rocks were dressed. 

The equally interesting gravel and sand beds, constituting 
the upper portions of the group, merit careful investigation. 



LITIIOLOGY UF J:i)l.V!lUaQH. 



81 



I 
I 



Although, in many cases, these are assorted with considerable 
regularity in horizontal alrata, in other instanccB, the uacon- 
forraable character of the difierent parts of the bed to one 
a,notlier give striking proof of turbidenee. The condition of 
Uie surface, where do extensive artificial change has takea 
place, indicates the naaterials to have beea assorted under the 
ftction of stroDg currents and eddies in comparatively shallow 
water. The extensive basins occurring on the surface of the 
deposit frequently forming receptacles of water in winter, and 
in many cases lakes of a more permanent character, are proofs 
in illustration. Ttie older inhabitants of Ediobtirgh may re- 
member the state of the ground to the north of Queen's Street, 
before the northern portion of the New Town was built. The 
surface exhibited innnmerable ridges and hollows, many of 
tiiem of considerable extent, so that the levelling of the ground 
for building was, in several places, a laborious operation, and 
in some of the damp hollows, the foundations were laid on 
piles, surrounded by the sand and gravel * The unequal ground 
flhosen for the Experimental and Botanical Gardens, is a portion 
of the same deposit, exhibiting, even after all the shiftings of 
the soil, unequivocal proofe of the original unequal surface. 
Between the Tay and the Eden, in Fife, very remarkable tnin- 
cones of sand and gravel occur, with their flat surface occu- 
'ing the same height as if the ripple action of standing water 1 
id reduced their summits to the same level. Mr Chambers, i 
'■hia interesting and laborious work on "Ancient Sea Margins" 
(p. 54), supposes these cones to have formed a portion of a conti- 
Ifiuous plain, or sea bottom, when the sea stood 107 feet above its 
line, and that, " sinking gradually to other levels, the 
element, with the aid of the stream, ate out these hol- 
i, leaving only portions of the original surfaee entire." 
fThis explanation may accoimt for the truncateil cones, but 
leaves unexplained the obvious appearances of numerous basins 
the generally waved surface of the gravel in the neighhour- 

' Nutlnngiirtertlin erection urihiap'^rllon of thu city, n eontplnint known 
e time Hi iho '■ Ariitocrnllc Fncw." n^'i i" ih» place, mill wm iiuuulljrfj 
II tha hoiUGc Unill un irilrag wlluni <l»iiiii liullows ItfttI funuctly oxUwU. 
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' hood, the margioB of which are below the level of the coin 
Such basina may be observed at the forms of Wormit t 
Newton, 

In the neighbourhood of Aberdeen, and northwards 

Behelvie, extensive masses of aaod and gravel, with the sarE 

I fbrmed into edges and hollows, merit observation. Professor 

amz, on looking at these accnmnlations in 1840, assured 
me that he regarded them as morainea. I have not been able 
to assent to this conclusion, from looking at the configuration 
of surface, and satisffing myself of their formation posterior to 
the Bitt Indeed, rolled masses of the ailt are not unfrequently 
found among the materials of the gravel pit& 

The history of erratics or boulders resting on the surface, 
and different from the neighbouring rock, may be here appro- 
priately noticed, Mr Maclaren refers to a block of mica-slate 
on the east end of Hare Hill, reposing on the surface of the 
west aide of the glen leading from Habbie's How to Bevelaw. 
He estimated its weight at from eight to ten tons (QeoL Fife 
and Loth. p. 220). Similar spoils of the Grampians, which have 
been brought to this district, have occasionally been met with 
in other placea 

The boulders of greenstone, however, are of most frequent 
occurrence. Several of these are noticed by Mr Maclaxen aa 
occurring on the Pentlands from two to fourteen tons weight ; 
and Professor J. Forbes has described one about ten tons in 
weight, situate in the opening of a valley named Haw Dean, 
which lies between the hills of Allermuir and Cape Law, 
at a short distance behind the house of Dreghom, and 748 
feet above the sea. {Edin. New PhiL Joum. voL viL p. 267.) 

Examples of easy access are by no means rare in the im- 
mediate neighbourhood. Tims numerous rounded masses of 
greenstone resting on the surface may be observed on the south 
eastern slope of Salisbury Craigs, A large greenstone boulder 
forms a sort of guard to St Anthony's Well, while another in- 
vites inspection as it reposes on the eastern slope of Dunsappie. 

Sandstone erratics are likewise occasionally met with. Mr 
Maclaren notices one on the east end of the North Black I 
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(Pentlands) of eight tona weight, Ou the west side of the 
greenstone islanii of Cramond Mr BrysoQ has detected a block 
of sandstone. Indeed, in very mjiny places of the district 
eiTotics of different kinda may readily be detected. They are 
not unfrequently denominated Heatliens by the workmen 
engaged at the plough.* 

To those who have studied the materials constituting the 
gravel beds, whether connected with the boulder-day or the 
silts, there will be little difficulty in assigmng to them a westerly 
origin, or to refer their transport to the abrading and transport- 
ing agents which have been so frequently referred to. The 
circumstance of their detached or isolated condition, has sug- 
gested to some that they may be regarded as the weightier 
remains of the gravel, the lighter portions having been carried 
off, — an explanation which in many cases seems satisfactory. 
Others have recourse to glaciers and icebergs, agents which, 
although well fitted for the task of transportation, could not, 
in many cases, have given the blocks the positions they now 
occupy. 

In the infancy of geology a cause was assigned for the trans- 
port of these blocks, not now employed by men of science. 
Thus, on the south shore of the estuary of the Tay, six miles 
below Newburgh, and about two hundred yards west from 
Flisk Point, there is a larger boulder of sienitic gneiss fifteen 
tons weight, lying on the beach and forming rather a conspicu- 
ous object According to tradition, when the building of the 
church of FHsk commenced, as the first place for Christian 
worship in the district, a Pagan giant, who lived on the oppoate 
hills of Perthshire, was greatly offended, and, anxious to destroy 
' the edifice, tlirew against it the large stone, which, falling short 
of the mark, remains on the beach to this day. Here observation 
had led to the conviction that the block was not a piece of 
native rock, but had come from a distance, and the popular 
Dotious of the period readily provided the means of transport, 



8^ LITHOLOGY OF EDINBURGH. 

for debacles, glaciers, and icebergs, were unknown in the science 
of the day.* 

* This explanation of the Fife cxAmplc is the more remarkable, bccaaso 
one nearlj similar is recorded by Linnasus in bis Lachcsis Lapponica, or Tour 
in Lapland. Near llasjo and the mountain Balingsbergat, in Mcdelpad, 
Sweden, he says, "Not far distant, close to the charch on the north-east, a 
hnp^ stone is to be seen. The credulons yalj^ar relate that, when a church was 
building, some malignant beings of gigantic size were desirous of knocking it 
down, but the stones thrown for that purpose fell short of the sacred spot. As 
a confirmation of this history, they shew the evident marks of four huge fingers 
and a thamb on the upper side of the stone." (Smithes Linn. Tour in Lapland f 
vol. i. p. 46.) 
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;vitic surics— ItiiiSL'd Beathea — Sea Mnrgina. Ayres. Cftvea— Sand-Jrift 
— Mnirbniid Or PftD— Lake Dcposite. 

The group of strata now remainiug to be considered, presentfi 
characters so easily observed, that one may well be surprised 
that any difficulty should have occurred, either in the de- 
scription or explanation. A few only of the series present them- 
selves to our notice in thia distiict, of which the first is the 
most interesting. 

1. Ra/iaed Beadies. — It has been announced by nearly all our 
local geologists, that there is a belt of level land around the 
coast, and raised several feet above the giusa line or ordinary 
high-water mark, containing, along with sand and gravel, 
numerous remains of marine shells. It is also announced that 
the level land terminates inland, at a greater or less distance 
from the present beach, immediately at the base of a cliff or 
terrace which had occupied the position of a sea-margin ; and 
that the rocky cliffs contain caves, the mouths of which are at 
a considerable elevation. It has been assumed, in order to ac- 
count for this level belt and these caves, that the sea formerly 
occupied the place of au ordinary beach between high and low 
water, but that, in consequence of an upheaval of the land, tiiis 
beach now appears at a higher level, and may be regarded aa 
a proof of an elevating process. Instead of adopting euoh 
hypothetical notions, which unfortunately have passed current 
in this quarter for the last score of yetirs, and have been ear- 
nestly advocated by such obi«rvers as Mackren, Milne Home, 
and Hugh Miller, in which considerable liberties have been 
taken with molluscan life, on, apparently, very slender ac- 
quaintance, we shall venture to discuss the subject and examine 
the proof adduced. 
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Meeuwhile, it may be stated that there is required for thl 
exatninatioQ of this deposit of luarine matter, above the preseod 
Bea level, au acquaintance with the habits of the animals, the 
relics of which are appealed to as furDiehing the requisite evi- 
dence, with the mode of diBtributiou of the materials of a 
beach, and with their relation to the shell-fifih attached to thenii 
together with the peculiar oscillations of the sea in its statical 
and dynamical condition. That these rcquisiteB have not been 
possessed by all our speculators will veiy easily be made mom- 
fest 

Mr Cunningham is perhaps the only local observer who 
seems to hesitate respecting this generally received notion of 
upheavid, for he says, " That some of these deposits of ezisth^ 
shells are in situations relative to the sea, which ita present 
level and other circumstances seem inadequte to place th^n 
in, we may at once affirm ; but there certainly seenis to be do 
reason why such appearances should be referred to a risiug < 
the land, lather than to a local recession of the sea, and. if fl 
consdder the eaturial character of the firth, perhaps the latte 
may be most likely." {Qeol. of the Loihia'nB, p. 117-) As the" 
peculiar changes, by which the surface of the sea in the Forth 
might be permanently depressed, have not been mentioned, i 
are not in possession of the means by which to judge as to tbdj 
probability of such an event, and, we may add, that the interuu 
character of this belt of land furnishes proof, as we shall pra 
sently point out, that such an explanation is unsatisfactory. 

Mr Milne Home, in his valuable Memoir, to which we htm 
so frequently referred, seems to have adopted the upheaval 
notion without reserve. In reference to this deposit, at Skat«- 
raw, near Dunbar, he states, that it " contains numerous frag- 
ments of limestone, derived most probably from the strata of 
limestone which occur in the immediate vicinity, to the nori 
and west Most of these limestone fragments are bored witn 
Phdadce, and I found the shell in the stone. Moreover, som 
of these fragments had smooth surfaces, and on some of thenf 
I found numerous specimens of Serpido! and PateUa vth 
sticking. These shells are now, thereforcj in the exact eitsi 
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tioa where thay lived At this place the shelly deposit is 
thirteen feet above high-water mark," p. 70, 

The occunrence of blocks of limestone, whether at thirteen or 
thirty feet above high-water mark, perforated by P/ioladiB, and 
the shells sticking in the holes, is no proof that these remains 
are in the exact position in which they lived, uTilesB in refer- 
ence to the block of etone. If Mr MQue Home had stated, that 
in all the blocks the holee with the shells were placed perpendi- 
cular to the horizon, the upright poaititm being the natural 
one, his proof that the blocks had not been tossed about but 
simply elevated, would have been deserving of attention. But 
not aware of this feature of pboladean life, veiy difl'erent from 
the irregular boring propensities of the Saxicava arciica, he 
jumped to the conclusion, that blocks perforated by a pholas 
must have been covered at the time of the excavation by the 
tide, and since elevated, but preserving their natural position. 
We can supply this defective observation, having visited the 
spot, and can assure the reader, that the direction of the holes 
b&B no uniformity, but, on the contrary, furnishes satisfactory 
proof that the blocks had been lifted from their bed and irre- 
gularly distributed on the bauka The serpulse, being cemented 
to the rocks, could uot readily be displaced, and the limpets, 
atiii fouTid adhering, had been prevented from crawling or 
&JhDg off, by the mass of sand aud gravel in which they were 
imbedded. They died on the spot, but their death was a vio- 
lent one. 

The same author records, as another example of upheavel, a 
mass of sea-shells sixty-two feet above high-water mark, haJf a 
mile to the east of St Colme Lodge, between Aberdour and Bal- 
getty Church. He says, " I found in the cleft of a sandstone 
rock a confused heap of oysters, limpets, aud whdks." {Parallel 
Roada of Lochaber, p. 28.) This mass occurs towards the top 
of a wooded hank immediately eastward of the Lodge, aiid about 
a mile to the westward of Aberdour. On visiting the spot 
shortly after the discovery was announced, there did not appear 
the slightest tiace of sea^and or gravel The shells were all of 
the edible kinds, and were imbedded in a brownish clay soil, in 
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which I observed fragments of splint coal and a coal-cvnder. 
Recently I had an opportunity of looking at them, and ob- 
served at one place two limpets, one within the other, and in 
another place a string of four similarly inserted. Weak must be 
the evidence in favour of upheaval, if such an example be re- 
garded as yielding any support 

Mr M. Home has likewise stated, that " at Joppa, and at a 
height of from two and a half to three feet above high-water 
mark, a stratum of fire-clay, which was excavated for working 
two years ago, was found extensively perforated by Phdlaa cris- 
pata, which exists now in the Firth, but is never known to live 
higher than half tide. The borings indicate, therefore, a change 
of level to the extent of nine or ten feet at least" (lb. p. 26). 
This excavation has been obliterated, so that no satisfeM^tory 
examination of appearances can be executed at present 

Mr Maclaren, in his Oeology of Fife and the Lothioms, p. 228, 
adopts, in like manner, the notion of upheaval, and states unre- 
servedly that " there is satisfactory evidence to prove, that the 
bed of the Firth of Forth, and the land on both sides of it, have 
been raised twenty feet or more, at an epoch which, though 
very recent, geologically speaking, is probably long anterior to 
the records of history/' The proofs adduced in support of 
this opinion are nearly similar to those already noticed, and 
liable to the same objectiona He says, " The stratum of gra- 
vel in which the shells were chiefly found was from six to eight 
feet above the highest spring-tides, and about twenty-six or 
twenty-eight feet above the lowest level of low-water. Now, 
oyster-beds are found at all depths to 100 feet, but never, I 
believe, in spots left dry by the ebb-tide. The oyster-shells in the 
gravel were, therefore, about thirty feet above the level where 
the fish now lives ; and the same remark applies to most of the 
shells found along with them ; while the mussel, which is ab- 
sent from the deposit, has its abode between high and low 
water.'' 

There is here an appeal to molluscan life which merits con- 
sideration. That species of the genus Ostrea may be found 
at the depth of 100 feet will readily be admitted ; but where 
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is the proof that the common oyster (Ostbea edulis), the apeciea 
undercoiisideration.everlivesat so great a depth? Onourcoaata 
it is dredged in five or six fathoms, aud in some places occupies 
euch shallow ground as to be fished up with a rake. In reference 
to the wader, ternied HaaiATOPDS ostiuleyua, Brisson, in his 
Omiihulugie, says, " On le trouve sur le bord de la mer, oti il 
mange beaucoup d'Huitres ; ce qui lui a fait donuer le nom 
d'Huitrier," v. 42. Pennant, in the weil-known work British 
Zoology, is more expUdt, for he says, '■ On the coast of France, 
when the tides recede so far as to leave the beds of oysters bare, 
these birds feed on them, forcing the sheila open with their 
bills," Vol. il p. 482. But even admitting the depth of water 
in which oysters live, their appearance in this depoeil has no 
resemblance to their arrangement in their natural bed. They 
are distributed among the sand aud gravel in such a manner 
as to indicate that they have been borne from their residence 
and assorted by moving water. 

This author has more recently furnished what he considers 
undoubted proof of the upheaval of the land, as indicated by a 
bed of cockles which he has examined at Bo'ness, and which 
we shall give in his own words, — " UTiis deposit of shells is 
eitualed about a mile and a half west from Borrowstounuess, 
where the Carse of Falkirk terminates in a strip of flat land 
a furlong in breadth. The shells are exposed in two openings, 
eacli about oOO feet long, made in the soil to procure lime- 
stone for Mr Wilson's ironworks. The bed can be traced in 
these openings along lines having an aggregate length of 1000 
feet. Over all that space the shells form an unbroken stratum 
of very nniform depth (nearly three inches), and almost per- 
fectly horizontal. They are covered by a bed of dark-brown 
sandy clay, from two to three feet thick, and rest on a deposit 
of the samu substance, which closely resembles the mud spread 
over the present beach. The ehells are all of one species, the 
cockle, or Cardium edide, and of various sizes down to the 
most minute. They are mixed with a portion of the clay which 
covers them, but he so compactly, that they present to the 
eye the appearance of a layer of chalk nodules. Very few of 
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them are Iructured, and the two volvea are gencraUy united. 
The opening's reach within twelve or fifteen yarde of the high- 
water hue ; but the number of broken shells seen on the beach 
shews that the bed had once extended further northward, and 
that part of it has been cut away by the sea. The bed is at 
present aboat tht.- level of high-water, or a little above it, while 
the natural abode of the cockle, according to Mr Broderip, is 
from the ]ow-water line to a depth of thirteen fathotna Ths 
continuity of tbe bed, its regular level, its remarkable 
formity, its composition oonBned to a tungle species, and 
state of the shells, which are generally entire, and have the 
two valvee united, shew that they are in their native locality, 
and prove that they could only have been brought to their 
present position by an upheaval of the land. This upheavai 
must have been to the extent at least of eighteen feet, 
Lb tlie diDerence betwixt liigh and low water, but very probabli 
it was to the extent of twenty, thirty, or forty feet. Inunda- 
tions of the sea, caused by storms, have been called into ac- 
count for such deposits, but, in my opinion, very inconsider- 
ately. That a sudden and violent movement of the sea should 
sweep away a bed of shells from its original locality, is intelli- 
gible enough ; but that, while transporting tliem over some 
hundred feet or yards, it should preserve them unbroken, witk 
the valves still united, — that the rushing water, instead 
ploughing up the dry land it invaded, should smooth and levi^' 
an area of more than an acre, then spread out shells upon it 
with mathematical regularity, in an uninterrupted stratnm «>f 
nearly uniform depth, — that, finally, it should cover them with 
a bed of clay two or three feet thick, and then withdraw ;— *, 
these seem to me to be effects utterly irreconcileable vrith 
known agency of floods, I would as soon believe that tht 
West Indian hurricane, instead of levelling the planter's hous^>j 
transports it en maase, vrith its walls, roof, and fiimiture 
entire, from one end of a field to the other." {Pj 
the Royal Society of EdiiibuTyli., voL ii. p. 265.) 

It is matter of regret that this diligent observer, in t] 
absence of an acquaintance with the bearings of the qi 
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has indiJged in a dogmatical style while describing a subject 
which he should have handled cautiously. Hia description of 
the bed does not contain a angle remark enabling us to decide 
whether the cockles were found with their heads or their heels 
upwards. They were, indeed, eo huddled together, like " a 
layer of chalk nodules," as to give good grounds for beUeving, 
in the absence of prejudice, that they were not in the ordinary 
position of cockles in a sand-bed. But the most surprising 
part of the statement remains to be considered, viz. the reasons 
for determining the amount of the upheaval of this bed to have 
been eighteen, twenty, thirty, or even forty feet. He quotes, 
as authority, " the natural abode of the cockles, according to 
Mr Broderip, is from the low-water line to a depth of thir- 
teen fathoms." 

But the individual referred to is not indicating the abode of 
the txymvum. cockle, but the genus cardiuTn, species of which, 
Mr Broderip says, are found from " at or near the surface of the 
water — to thirteen fotboms." (See Broderip's table in the ap- 
pendix, De la Beche's Researches in Theoretical Geology, 
p. 402.) No fact is better known, although for particular pur- 
poses frequently overlooked, that the following rule as to species 
holds true — that while knowing the physical and geographical 
distribution of a few i^nd-hviduala of a species, we can, with 
tolerable safety, predicaffi respecting the remainder. But 
although acqufunted with the physical and geographical dis- 
tribution of a particular species of a genus, we are not justified 
in concluding that the character of any other species of the 
genue will be tdmiiar. These rules are strongly illustrated in 
the genus now under coiuideration. The common cockle, or 
Cardium edule, lives in sand-beds, from about mid-tide to tbe 
lowest ebb. The Cardiuvi eohmatum, on tlie other hand, 
" inhabits various depths of water from seven to eighty fathoms, 
all round our coasts." (Forbes and Hanley, vol. ii. p. 10.) U 
never occura exposed by the retiring tide. Mr Maclaren can 
easily satisfy himself as to the locality of the common cockle, 
and the C. echmatum may occasionally be found in the 
Newhaven boats, having been dredged from the oyster-beds ; 




92 UTHOLOOY OF EDIMBUBGIL 

but the two species are never found iu company during life, 
although associated in raised beaches, so that the whole proof 
of upheaval rests on a misinterpretation of cockle lifa 

The late Mr Hugh Miller, a keen advocate of the upheaval 
notion, fancied that at the mouth of the Foul Bum, on the 
beach east from Seafield, he had found stones in the same 
position as they occupied when the oyster, limpets, and serpulae 
which he found attached to them, had lived. This supposed 
fresh proof he communicated to a meeting of the Royal Physical 
Society, Dec 27. 1854, " On a raised sea-bottom near Fillyside 
Bank, between Leith and Fortobello/' On examining the 
spot, however, it was no difficult matter to perceive that his 
affection for a favourite vision had led him to be contented 
with looking at those stones which countenanced his views, and 
to overlook others of a decidedly contrary character, such as 
limpets adhering to the under sides of stones imbedded in clay, 
where they never either lived or moved. After the locality was 
fairly examined, we heard no more of the matter. 

Upwards of fifty years ago, on examining a bed of shells on 
the south side of the Forth, a continuation of the so-called 
" raised beaches'^ of this neighbourhood, I was led to conclusions 
widely different from those which have since prevailed, and 
which I published in " Thomson's Annals of Philosophy," voL 
iv. p. 133. As this conmiunication has been overlooked by 
those otherwise meritoriously diligent in their researches, I shall 
here quote extracts of portions bearing on the point under con- 
sideration. '' The bed of shells which I am about to describe 
occurs to the westward of the town of Borrowstounness, in the 
county of Linlithgow, and stretches along the banks of the 
Firth of Forth into Stirlingshire. 

" The shells which are found in this bed are all of them in- 
habitants of the sea, and still exist in a living state. The com- 
mon oyster occurs in the greatest abundance, and occupies more 
than three-fourths of the bed. The common mussel may also 
be observed, but in small quantity. The following shells occur 
more sparingly : Paldla vulgaris, BuccinuTn undatitm and 
lapMus, Turbo lUtoreus, Nerita littoralis, and Vemis pul- 
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Wlastra- There is little sand or c\ay mixed with these Bhella, no 
lifchat the bed ia very open in its structure. In the cavitiea 
■tbrmed by the shells resting upon one another I observed the 
B-remaina of several land sliells. But a very superficial examina- 
itjon convinced me that these were to be considered as foreign 
Jto the bed. In search of nourishment and shelter, many speci- 
1 of Hdix lucida, i~u.fe8cens, ti&nioraiis, and indiata, 
^were, at the time I examined the bed, crawling among the 
Imarine shells, and dead specimens of these were very common 
D the cavities. 
" Many of the shells contained in this bed are of a Teiy large 
I size, and must have belonged to very aged individuals. Among 
I the bivalved sheila, there are a few perfect specimens, having 
the valves still in contact But in general the valves are de- 
tached, and the shells broken into mode rate! y-siiied fragments, 
so that the bed presents an appearance of confusion. The 
shells themselves are a little all.ered in their texture. They 
are soft and friable, occasioned by the decomposition of the 
animal portion of their constitution. The epidemis is com- 
pletely destroyed, together with the ligaments. 

" This bed appears to vary in thickness. Towards its eastern 
extremity, where it is distincly seen, it is upwards of three feet. 
Tt there rests on a bed of small gravel, and is covered with clay 
and soil. It preserves, in all the parts of its course, nearly the 
same elevation above the surface of the river. In one place I 
[ ascertained its height to be thirty-three feet above high-water 
I mark. 

r " The shells in this bed are in many cases broken ; but the 
fragmentti are angular, and present no marks of continued at- 
trition. In this respect they prove themselves to have been 
deposited in a huny, and not to have been transposed from any 
distant quarter, 

■' In examiniug the exuviae of the te-itaceous moUusca thrown 

up by the sea during ordinary storms, we find young and old 

shelb blended together, but, in general, with a greater propor- 

I tion of the latter than of the former. In this bed few young 

I jrfiells appear. Tom first from the rocks, they have probably 
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been reduced to sand, while their aged eiree have been raised b 
violence from their beds, and shortly after have been throwW 
up in the state of confusion and disorder in which 
preeent to be observed. 

'■ From these facts I am disposed to conclude that this bed 
of fossil marine shellB has l>een thrown up during some violeatj 
a^tetion of the sea, when the waves rose at least tliirty-thi 
feet above their ordinary liniita 

"This conclusion receives support from the appearances 
presented by beds of marine shells which have been thrown up 
by the eea during violent tempests. Thus on the shore to the 
westward of St Andrews there is a bed of shells a little elevated 
above high-water mark, and covered with the blowing sand 
wliich forms the linke. This bed is nearly a mile in length, 
and about two feet in thickness, and presentB the same general 
appearance of confusion which we have noticed in the bed of 
shells of the Forth. It is almost entirely composed of broken 
and detached valves of the Lutraria mt^arisirregularly huddled 
together. During gales of wind the sea throws up at present 
a few of these shells, and in the time of a violent tempest (or 
what is termed by the fisherman a grund-8tm~m) considerable 
quantities are cast up. These shells are found buried deep in the 
sand beyond low water. During the gale which brought theae 
shells ashore the bed of sand must have been removed by the tide, 
and then the Bhelk themselves transported to the shore. But 
to effect this a tempest infinitely more violent than any of those 
which have occurred for many years past must have happenedi^ 
At present I can procure no information concerning its date. 

" Near Odness, in Stronsa, Orkney, there is another bed of 
marine shells, which has been deposited by the sea during a 
tempest It is described by Mr Neill in hia Tour through 
Orkney, p. 27. This bed is elevated but a few feet above the 
high-water mark. It is entirely composed of detached valvt 
of the Pedunculua •pUoaua and Pecten nuixivius, of a 
siza Similar beds are found in the island of Sanda. Theae 
shells are not liltoral, like those which constitute the beds at 
the Forth and at St Andrews. They inhabit deep water, and 
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, have been forced to the shore by a very violent agitation 
e sea. The natives of the island still remember this dread- 
ful tempest, which occurred about thirty years ago, and which 
threw up in the course of a single night several hundred cart- 
loads of these pelade species. 

" We have very few accounts left ua of great inundations of 
' the sea which have taken place upon our coasts. Boece in his 
Biatoria Scotor^tvi, book iii. gives ub a short description of the 
effects produced by a violent tempest which took place about 
the year 1266. ' Anno regni Alexandh tertii septimo et de- 
oimo, tanta inundatio, niraio plus solito maris estu per tempes- 
tat«s fllveos excedente, facta est, preraertim Tai et Forthete 
fluviorum, ut multas villas ac pages prostraverit, maximamque 
oladem cum hominum turn pecorum dederit' Fordun sup- 
pUes another fact in the history of this tempest, by stating that 
it came on accompanied with a violent north wind, and that 
its ravages extended from the Tay to the Tweed. 

" Such a storm must have left some visible traces of its ex- 
istence. Tradition, indeed, mentions one of the effects of this 
mighty flood, in the destruction of a town, and in the elevation 
of the sands of Barry, at the mouth of the Tay. And what 
prevents us from concluding that the same mighty tempest 
r^sed from the bottom of the channel of the Firth of Forth 
the oysters and mussels, and deposited them in a regular bed 
along the banks of the river f " 

Were we dependent on the narrative of Hector Boece we 
might perhaps feel ourselves justified in hesitating about adopt- 
ing marine vnundations, as explaining the phenomena in 
question. But when there are subsequent historic proofs of 
similar irruptions, there can be little difficulty in viewing his 
testimony favourably. The shores of Fife, Forfar, Aberdeen, 
Moray, Cromarty, and Sutherland, can fiimish proof that such 
tumultuous risings have taken place ; and in other lands simi- 
lar phenomena have been recorded. Sir Charles Lyell, in his 
PRiNapLES OF GEOUXir {I860), states, as one of the accom- 
paniments of the great Lisbon earthquake (1755), "A great 
wave swept over the coast of Spain, and is said to have been 
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sixty feet high at Cadiz. At Tangier in Africa, it rpse and 
fell eighteen times on the coast. At Funchal, in Madeira, it 
rose full fifteen feet perpendicular above high-water mark, al- 
though the tide, which ebbs and flows there seven feet, was 
then at half ebb. Besides entering the city and committing 
great havoc, it overflowed other sea-ports in the island. At 
Kensale, in Ireland, a body of water rushed into the harbour, 
whirled round several vessels, and poured into the market- 
place'' (p. 478). He afterwards adds, in reference to an earth- 
quake disturbance of the sea in Peru, 28th October 1746, 
" There were twenty-three ships and vessels, great and small, 
in the harbour of Callao, of which nineteen were sunk ; and 
the other four, among which was a frigate called St Fermin, 
were carried by the force of the waves to a great distance up 
the country, and left on dry ground at a considerable height 
above the sea" (Ibidj p. 463). 

If we have. evidence that etorm waves have destroyed vil- 
lages with men and cattle, and that earthquake waves have 
driven even frigates on the land, are we to hesitate about ad-^ 
mitting the power of the same agent to throw up on the land 
oysters, mussels, sand, and gravel ? When, therefore, we ob- 
serve beds of sand with marine remains, how are we to deter- 
mine their origin ? Will their internal or structural character 
compel us to refer them to storm waves or earthquake waves ? 
In all the cases in the neighbourhood of Edinburgh, on the 
shores of the Forth, this reference to storm waves is unavoid- 
able, and would have been adopted had not hypothesis misled, 
and a want of acquaintance with zoology favoured the delusion. 

Eight or ten years ago there were some remarkably interest- 
ing displays at Qranton quarry of this bed of marine materials, 
four or five feet thick, and resting on the sandstone and bouldeiv 
clay. There were few and indistinct traces of intermittent 
action, such as might have been looked for in a littoral bed, 
formed at intervals throughout several yeara The materials, 
from top to bottom, were confusedly intermingled, and small 
and large stones were irregularly distributed throughout the 
mass, from the size of a nut to upwards of a ton weight. Those 
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blocks wLicL were of a brua^l flat form had taken up a position 
dipping to the north-east, and thus unequivocally indicated the 
direction of tlie current at the period of their distribution. 
Stones on the beach of this form usually lie flat in the sand, 
acted upon in diflerent directions by the waves, tliis being the 
position oflering least resistance. Many of the stones liadone 
side smooth while the other was rough with gravel, limpets, 
and barnacles. The smooth side is common to stones within 
tide-mark embedded in sand or clay, while the free, or exposed 
side, is usually covered by animals and the lower algse. If 
these blocks had occurred in the bed with their smooth side 
undermost, it might have been held that the stones had never 
been moved from that position since they supported life in the 
sea. But these boulders occupied all positions, and often with 
the smooth or underside uppermost. When I liad the pleasure 
of pointing out these appearances to Sir Charles Lyell, a keen 
supporter of the upheaval notion, he at once admitted the proof 

r of tumult, and thus weakened, if not abandoned, the evidence 
of elevation. If the notion of the marine-bed being an old sea^ 
margin be adhered to, then it must at the same tim be as- 

I eumed that a mighty storm tossed about the materials of the 
beach, and huddled together shells, stones, sand, and gravel, 
immediately after which commotion their elevation took place 
before any intermittant tidal action coiJd have operatL-d. To 
those who have consented to such suppositions, it would be 
vain to offer any objections, but allow them the peaceful ])oa- 
session of their dream. All the shells of this bed are such as 
are still found alone in tlie estuary. Mr Howkins has found 
the vertebne and ribs of a whale in this bed near Granton 
harbour, and in one part of the same bed, near the old quarry, 
I picked out a solitary rib of the ox 

At Granton, as has been stated, the marine bed rests on 
rocks and boulder-clay. At Newhaven it covers the latter. 
the suriace of which is nearly on a level with the high-water 

, of epriog-tide. At Portobello it covers some of the portions 
of brick-clay, and is newer than the two series of deposits 
whidi we have Ux^n consi<leriiig. 
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2. Sea Margins, — It has been somewhat confidently stated, 
that the remains of a sea-cliff may be observed between Porto- 
bello and Leith, and at Trinity and Qranton, against which 
the sea extended its fury when occupying relatively to the land 
a higher elevation than at present At the base of this diff, 
and extending seaward to the present grass line, there is sup- 
posed to exist the remains of the ancient sea-beach. In order 
to prove or disprove this opinion, it may be expedient to com- 
pare the modem sea-cUffs in the neighbourhood with those 
ancient ones which are appealed to. 

There is a space usually occupied by stones or shingle con- 
fined within the limits of the flood marks of spring and neap- 
tides, and which is peculiarly exposed to ripple action. To- 
wards the ebb mark the shore is usually smooth, but in the 
space referred to, which for the present may be termed heachy 
the coarser materials are collected together and heaped up in 
ridges of ever shifting elevation. But in looking at this sup- 
posed sea-cliff at Craigintinny, there is no observable trace of 
this shingly beach, but a uniformity of arrangement in the 
marine materials, very different from the production of ripple 
action. Let an observer study the appearance presented by 
the boulder-clay cliff at present acted upon by the sea at the 
ma/fi'trap already noticed, and the materials distributed at the 
ba^, and then examine, under the guidance of his acquired 
knowledge, the so-called sea-clifi& of the neighbourhood, and he 
will probably be disposed to conclude that a hasty superficial 
examination of appearance has misled. 

If we attempt to trace these sea-cliffs with the view of estab- 
lishing their continuity, we shall meet with difficulties of no 
ordinary magnitude. There is a breach at the Friegate Bum, 
and in connection with the valley through which it flows. The 
cliff does not exist on the west side of Leith Links, and although 
a terrace appears at Granton, there is no evidence of a sea 
margin. 

The bed of shells, supposed to have formed a sea-beach, oc- 
curs in connection with the silt beds as well as the jpoulder- 
clay, and varies remarkably in the level from resting on the 
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bouIderKilay near high-water mark at Newbaveii, to ten or 
twelve at the Maitiand Burn or Leitb Fort. It seems impos- 
sible to a*iopt the upheaval notion when all the circuniBtancea 
of the case are calmly considered. The concluaioii, indeed, 
seems fully justifiable, that these marine beds were of storm 
origin, as may be more readily assented to by the study of the 
Ayre-8, bo frequent on all parts of tbe coast. 

The advocates of upheaval appeal to rocky clifis where caves 
occur which the sea must have formed, bnt cannot now reach. 
Between these cliffs and the present beach, there is usually a 
portion of flat ground composed of sea-borne materials, and 
elevated several feet above tide mark. There are no traces of 
such phenomena in this immediate neighbourhood, but very 
instructive esamples occur on the shores of the Forth, of easy 
access, to the eastward of Wemyss Castle, and well known aa 
the " Caves of Wemyss." 

A number of these caves have been excavated in the sand- 
stone, and at a period when the sea had direct access to the 
clifis. If the confused and irregularly stratified materials, now 
constituting the flat between these cliflfe and the shore, were 
removed, the sea would again exert its excavating influence, 
for the floor of the caves is lower than the ordinary rise of the 
tides. The question, what produced this flat of marine matter, 
must now be considered. 

No one can have looked attentively at tbe state of the coast, 
without observing tliat in some places the sea is throwing up 
sand, gravel, and broken shells, during storms, which afterwards 
repose beyond the ordinary influence of ripple action. In other 
places, the under tow carried eea-wards the materials of the 
beach, gradually undermines the shore margin, and makes 
more or less rapid encroachments on the land. 

This destructive influence has operated for many years past 
on nearly all parts of the shores of the Firth of Forth, and has 
been peculiarly active of late years at Joppa, Craigintinny, and 
Newhaven. The land-making tendency, on the other hand, 
seems formerly to have prevailed, and to have produced Leith 
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Liuku and the extensive flat on which the town is built* At 
Wfrinvfls the sea in like manner has excluded itself froni the 
cavefl by throwing up the belt of flat ground, which has hastily 
Iff^n conchided as formed under water, and afterwards exposed 
by the elevation of the land. 

FIg.«. 




a SMiditoiie cliff. 

b Cave. 

e Sea grareL 

d The sea. 

The circumstance of the cave not having been filled up with 
the sand and gravel, may easily be accounted for by the still- 
ness or regurgitation of the water ; while the elevated ridge of 
matter near the mouth of the cave may be due partly to the 
meeting of the currents, or to matter subsequently falling from 
the decomposing clifife. The contents of the ridge countenances 
the former suppositions. 

Even in those cases where the floors of the caves are higher 

* An interesting example of the sea having ezcladcd itself from the land 
occnrs at the Bay of Nigg near Aberdeen. It has thrown up three or four 
ridges or embankments parallel to one another, the tirst of which cat off a por- 
tion of the upper part of the bay, converting it into a fresh-water lake. This lake 
has passed into a peat-bog, which, by making an opening through the gravel 
ridges, has been drained, and now constitutes the flat ground to the south of 
the old Church of Nigg. 

In the Dornoch Firth a more striking instance occurs. At an early period 
the deposits indicate its decidedly marine characters by the shells included ia 
its silts. It then occurred as a lake which the sea afterwards destroyed. At 
present a contest between the issuing of the fresh waters and the tides with the 
ripple and action is going on at the bar termed the Genzen Briggs. On the 
south side of the Estuary and to the east of Tain, the sea has excluded itself 
by a succession of sand ridges thrown up by storms, and is occasionally adding 
to their number; an extent of nearly four miles, known as Morrich More, has' 
thus been added to the land. 
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than the ordinary tidal influence, there is no proof of upheaval 
assistance. But a small amount of the scooping out of caves 
iu due to the sea in its ordinary state. When influenced by 
storms, it drives about in its fury destructive rubbers, and often 
in this its dynamical state, causes them to exert their abrading 
influence at heights considerably above ordinary sea level. 
Should the outworks of such a ridge be washed away, a cave 
will then open to day, with its floor higher than the present 
level of the sea. Such was the view which an examination of 
the cave of the Red Head suggested to my mind in 1815, and 
which subsequent observations have greatly strengthened. (See 
Wem. Mem. ii. 359), 

3. Sajid drift: — There are no well diaracteriaed examples 
of this group of superficial matter to be found in the district. 
Half a century ago, hummocks of drift sand abounded in the 
flat between Portobello and Leith. A considerable portion of 

i this has been washed away to sea, and what remains has been 
1 levelled, irrigated, and rendered of great value for the heavy 
crops of grass which it produces. Formerly it was not worth 
B shilling an acre, now it fetches twenty or thirty pounds. 
. Another example may be witnessed in the hillocks ou Leith 
' Links, and especially in the neighbourhood of Carolina Park, 
;re the vegetation peculiar to drift sand may readily he 
sheded. In a few places I have observed a thin layer of peaty 
matter interposed among the beds of sand, indicating the de- 
struction of a surface of vegetation, the result of a few years of 
tranquillity. It is well known to the agriculturist, hut has 
hitherto failed to attract the notice of geologists. It seems to 
I have originated in the burning of a siu^ace of vegetation, the 
j results of which have cemented the materials in contact, while 
soil by d^rees has accumulated over the layer. 

4. Muii-baiul or Pan. — ITiis is found as a stratum of sand, 

I gravel, and clay, cemented by oxide of iron and carbonate of 
I lime, and occurs about a foot under the surface. The best ex- 
ample which we have observed was exposed by trenching in 
the garden at Seafield, Leith. 

5. Lake Depoeits. — Duddingstou Loch, at one time, fiirnished 
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marl to the agriciilturist, but at present is only interesting to 
the observer, as an example of the process of upfiltering by aqua- 
tic y^etation. The lake on the west side, especially, would 
soon pass into a bay or morass if the reeds which now grow 
luxuriantly, were not annually cut down and removed for 
thatching purpose& The same proof may likewise be studied 
at Lochend. But the best example is presented by the Mean 
dow& So late as the period of the erection of Watson's Hos- 
pital, this flat was occupied by the Borough Loch, as appears 
from a painting on the wall of one of the rooms of the institu- 
tion, and taken from the Borough Moor on the south sida 
Although now di-ained, yet it is easy to trace a portion of the 
history of this now obliterated sheet of water. Immediately 
under the thin layer of soil, a bed of lake peat, from a few 
inches to upwards of a foot in thickness, covers a thin bed of 
marL The shells which abound in the marl are those which 
may be found in all the ditches of the neighbourhood. The 
under bed consists of silt, sand, or fine gravel resting on the 
boulder-clay. Near Craigcrook a small lake still exists, out of 
which marl was at one time procured. Vegetation, including 
the naturalised Stratiotis alaideSy is now rapidly filling it up. 
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incfi, K'illi an Imrmtiiclioii coiilniuiag a. Iirief Skelcliof tli« Anlhor. B}-Bobk&t 



" TliMe AtfioriaU aTv stvrj' i»j worthy of their Tcnerstei] 
Uad br hia uwn pecuUftr'terioDSDeH, Bniiitualitr, ruibfulneBii, ~ 



illior, being cbiuwler- 
I nearaeis and correct- 
Ptrthihirt Courier. 



The Preacher la the House; or. Family Sabbsi 

llundings. Bdjied bj [lie Itev. D. T. K, Dbcuuond. 



The Upper Room Furnished; or, a Help to Coi 

mini ion at (he Lorit'ii Table. I'MitBfl by Mrs Dsuhhonu, Autbor of " Tbe Chiis- 
tjftn Mourner," etc. 

" Vsrioua are the ftothon from whom the Upper 
Baweit, Laviogtou, We*ley, Doddridge, Watu, etc., li 
Mgea to make up Ma litcte uicrnmcntal book." — Chriii 



Bled 
rku' 



Second Edition, Cloth, gilt edges, priuc 23. 

Dew of Hermon; or, Zion's Daily Sacrifice. By a 

e references for every duj- in the 



In luulficap 8vo, clotli, price 3a. 

The Sinner Guided to the Saviour ; or, Directions for 

'n tlie Wiij to Zioti. By Kev. Solomon StoiH)art, A.M., of North- 
ampion, new Enuland. With a Prcfulory Essay by the liev. W. K. Tweedie, 
Miuistcr of Free Tolbootb Church, Edinbargh. 



Ill royu] aanio, clolb, gill edges, price Is,, 

TheOfficer^B Daughter; a Memoir of Miss Elizabeth 

lino inslanccE of Diviae Grace in ihe Army. 
young females it will be a most valuable 



"This ia a moat touching n 

gitt."— British Motktr't Magatine. 

" A Btriking eiaraple of the freedom of Divine grace. We recommend tlu« Utd* 
book with pleasure to oor readers." — Chrittian Lad/» Magazine. 



I 



Br CAXnERINE D. BELL. 



In Foolscap, price Sb. cloth. 

Best and Unrest ; or, the Story of a Year. 

"A eenaible and excellent book. Those who am anxioiu to act right, will Snd 
raluable counsels in ' Beet and Unrest.' " — Al/ientF.am. 

" A delightful domestic story, , . No one can rise from ila penxeal wilhont being im- 
improsed "— Co/edonKin Mercury, 

n. 

Second EiUtion, pritc 5s. cloth. 

Self-Mastery ; or Kenneth and Hugh. 



" There is ao much appBrent truth about the aorriLtiTe, such swcel and winning sim- 
plicity in tbc Btrle, auil the le«8oiu ore ao whtdesome and manly, Ihst no bo;r cao raod 
n withoot feeling and being the belter for it," — DaH^ Exprtia. 

" We do not kitow when we hare read a tale which depicted more vividly the fVsnk, 
Beneroiu characteristics of the true British lad, than in the heroes of this tale." — Bapliil 
Magaxine, 

V Second Edition, price 3s. 6d. cloth. 

Help in Time of Need ; or, the Lord Careth for his Own. 

" Sarpassea in ilcep intereflt Bnd inisginalive power all His* Bcll'a prerious works." — 
Z/tteranf Spfct^t''r, 

itnined. The book is in eveiy respect worthy of its author. ' 






Utah Proi. 

IV. 

Secoud Thousand. Foolscap, price 5b, 

Unconscious Influence ; or, Horace and May. 



^■^The 

"kop€ 

"An 
"It 1 



lUiry of sisterly love, calculated to foster all tht affpclions ofhome."— .ScoUmnn. 

story, full ofinterenl, and fi-HPght with wholesome teachings." — Crilic, 
'The story is erery way well snBtaincJ, and thoroughly engBgiog in its intereat." — 



Third E-lition, cloth, 4s. fld. 

ipe Campbell ; or, Enow Thyself. 

can recommend heartily. 



8 BOOKS PUBLISHED BT WILUAM P. E3SHKKDY. 

By CATHERINE D. BELL— €ow/i>im«/. 

VI. 

New Edition. FoolBcap, price 3s. 6<1. cloth. 

Mary Elliot ; or, Be ye kind One to Another. 

** It contains many family fax)aping8 of rare excellence." — Christian Times. 

** The Authoress is one of the few writers who are really gifted with the power of 
telling an interesting and instructive talc.** — Tlie Freeman. 

VII. 

Third Thousand. Foolscap, ]iricc 5s. 

Margaret Cecil ; or, I Can because I Ought. 

** It merits attention for the sound principle, right feeling, and accurate obseryation 
of character displayed throughout the work.** — Scottish Guardian. 

«The motto, 'I can because I ought,' is well illustrated.*' — Critic, 

vin. 

Third Thousand. Price 48. 6d. cloth. 

Lily (rordon, the Toung Housekeeper. 



u 



A carefully executed story with a most excellent purpose." — Athemeum. 
** One of * Cousin Kate*s' best works. There are many passages, beautiful for their 
wisdom and Insight into human character.** — Youth*s Magazine. 

IX. 

Seventh Thousand. Cloth, 2s. 6d. 

Set about it at Once; or, Cousin Kate's Story. 

" A lively and pleasant story, which we strongly recommend, not only on account 
of its attraction as a tale, but its excellent moral tone and healthy sentiment.** — 
Evening Post. 

X. 

Second Edition. Cloth, 2s. 6d. 

An Autumn at Earnf ord. 

" A lively tale for children, calculated to teach them to probe the motives of even 
praiseworthy actions." — Christian Ladxfs Magazine. 

XI. 

Second Thousand. With Plates. Cloth, 3s. 

The Douglas Family. 

" This really is a book written for children as it ought to be. It is a right wholesome 
book."— !%€ Critic. 

xn. 

Second Thousand. Price 3s. cloth. 

Arnold Lee ; or, Rich Boys and Poor Boys. 

'*A tale of deep interest and true pathos. We hail its publication with peculiar 
pleasure,*' — Christian Times. 



Bt mks drummond. 



Fnolscup 8vo, price 1( 



Emily Vernon ; or, Filial Piety Exemplified. 



The Coamonieeailb. 



Second TUonsanci. TUt- 



Glen Isla ; or, the Good and Joyful Thing. 



Fourth Thousand. Cloth, price 2s. 6d. 

iXncy Seymour ; or, It is more Blessed to Give than 

■ to Receive. 

' "To write well Tor children Deeds more than ordinair girts; and this is nrittea 

welL It ifl altogether one of the beet religious tales for children we have lately 

seea." — £il>te CIom Magatine. 



Third Thotannd. Cloth, price 3s. 

The Wilmot Family; or, They that Deal Truly are 



^^ "TLis vol 
^■fad itd gr. 



Femfoot ; or, Heart Portraits. By M. D. 



In Fuoiscnp 8to, price 4s. ed. clolh. 

Florence Egerton ; or, Sunshine or Shadow. 

Author of" Aunt Edith," etc. 



Bythe 



I 



of evcrj-day life, from the pen of 
who feele rightly, ohserree carefiiilj, and poaaesaes t 
' ' i--'--i — ■'--■- a pleaeiDg nianner."- 



a sensible and accomplished Udy, 
le power of deli □ eating character, 

'ScullUh Gaardiaa. 



Stuart tfimo, with Eight llhumtiou, phre 3*. clotb. 

Little Fanny's Journal; or, Hy Own Child's 

Bj Ihe late SI. VaifKM Ttti.e*, Aalhor of " The Wonder Seeker," elc- 
" A preitT litlle nlorr rull o( iniereM tm\ inMrnction, told in ihe fimilisr iraj tl 
cblldrcu liiTc. Ii t« kUij IniUlilj sdomcil *ilh [lictBrca'— 7i* Oilk. 



Providence 

tariiuu. An Epixxlc in the Futagi 

ij lUtlo work u ODD of tbo mod inlcmting 



a. cloth boards, 

the Early History of Three 



ii«i <rith for • Umg time in 
the whole range of tDiuiouu^ litcnturo. The narrative of ibo Tht«e Borboriant ii 
related with a rei; loachlnfc tcndcmeai and apparent fidclitj, and will, no doubt, be 
pcrtuGd with Intercat b; many." — Scoitiih Prtu. 



Juit pabliiliod. Third Sc 

Hymns from the Land of Lnther. 

the German. 



I J. dmh, 

Translated 



4 

time in 

and 



Fourth ThooMnd, price 2b. cloth. 

Hymns from the Land of Lnther; being First and 

Second Sp.riea in Ont Volume. 
" Wb hm-e perused the whule with much iuterest. They are admitahly dcjn 
*pcct butli of olegBDce of versification and depth of leeling. — Cliriitliaii Treasur^ 

In crown 8vo. Second Thousand, price Is. 

Mark Noble ; or, the Button Necklace : a Home 

Bion Sloiy. By the Author of " Pcrafoot," etc, 
"Wo give it our hearty approbation, and not only aihifie onr readera to proeare 
and read it, but to imitato the esample which it places bo attractively before them," — 
Witaai. 

" Its deep Interest appeals to the heart. The story is happily conceived and ivell 
told." — Literary ^eclalur. 

In IBmo. Seventieth Thousand, price Ninepence. 

Little Things. 

" It nill richly reward the perusal, finely iilnstntiiiig the phrase of Di ChaIme^^ 
' the power of littles.'" — Chrialian Witness. 

"Well worth buying, reading, and remembering."— CAriifiun Timet. 

"It contains mnch sound practical wisdom, which, duly attended to, would go for 
to form great characters, auu hcneflclDlly iuSuence the highest and the lowut." — 
Engliih Ckurchman. 



Nineteenth ThouEand. 



DO, cloth, price Ii 



Things to be Thought of ; by the Author of " Little 

Thinpi." 

"This is one of those booki which will be rend with pleasure and profit by all well 
trained young ladies in whoso hands it may be placed. TVe have real pleasure in wish- 
ing it a wide circulation." — British Moiheri' Magtainc. 

"These Things may well be thought of by older as well as by young persons. Ws. 
think this little book a very instructive one. — Church of England Magaxint. 
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THE N-OEIH BEITISH EETIEW, 

PRICE 63. PER NUMBER, 13 ISSUET) QUAETERLT IN 

FEBRUARY, MAY, AUGUST, AND NOVEMBER, 

And suppUed, if paid m Aduance, ca 22s. per AmTon ; or sent by Post (Postsge 
Free) to ail parts of the United Kingdom at &s. per Number, or 24s. per 
Annum ; and to India at 8*. per ffiitnber, or 30s. per Annim. 



EDINBURGH : WILLIAM P. KEXNEDY. 
LONDON: HAMILTON ADAMS & CO. DUBLIN: M'QLASHAN & GILL, 



Life and Dlscoreiiea of CoTier. 
Bairis' HiKhlanda of Ethiupit 
The Corn Laws. 
MemoicB and CorTiiepoDdcuci 

of Laggnn. 
ThaGraaadee. 



Contentiof 1 

Onr Scottiah Fisbennen. 
Biorcd Literature of the Hindus. 
DescriptiTB Poatiy cpf Uat Oentury 



Contents of No. L— May 1641. 



Tmctarian Poefaj. 
Fraderikn Bretner's Swediali Novels. 
Soweirs Chriatian Morals. 
VoUay ol Partj. 

ContribudonH of Lord Jeffrej to the Edin- 
boiyh Ei-view. 

]. n.— Angiut 1U4. 

ArnBldo da Brtiscit 
Arclibiahop Whololy'a WoAb. 
Forbes's TravslH Ihroug-h the Alps. 
Eecont Kovels-PntiriB Bird-Ellen Mlddlo- 
l<in — Coningaby ; or, the Now QancratioD. 



Oontento of No. HL— Noranber 1841. 

The Folitical Econom; of the Bible. 1 The United SUtes of North America. 

"' Eumpfaray DkTj. The Earl of Roese's BeaocHnK Tclesoop 

!er'a Lectures. Life of Lord Chancellor Bldon. 

'a Visit to the Mauritius and South Post-Offica Eapionage. 



Foster's! 

Buckhou 

Africa, 



"Stem of MineraloKy. 
'a Eiatory of Britisb lui; 
jsh Monks. 



OontentB of Ka IT.— Febmuy 1846. 

The Baron Hugel's Travels 
the Psniiib. 



1 Esshmir sad 



Report on tt 
Pst«tin& 



ContentB of No. V.— Hay IBlfi. 

Ensebe SalTerte on the Occnll Scjeneea. 1 Prince Foligooa and flie Frenoli Garlists. 

Uibliual Literatore In Scotland. I Schiller. 

Writings o( Ciiaries Diokeng. 
The Improvement of Land, 
Gllly's Vigilaotiiis and his Times. 



The ProgTESS of Tntctarianlsm. 
Archbiahup Shojp, 
PrcjsiHcte of thp Uouutry. 



OolitentB ot No. TL— Angnit 1B46. 

9 to Agrlanlture. 



fiooptals tor the Tnsai 




Colooumlion and tlie AUolmeat SyslBm. 
Welsh's Church Eiatory. 
Mrs Hamilton Gray's Hialury of Etniria. 
VwtiBoe "f the Natural iliuiory of Craalion 



TBX HORTH BRITISH RETI8W. 



Hvy Sluut ■! 



BoherlHaU. 

Danuh RneunhM In Gmnnlmd. 

Uomoin of Williun Smllh. 

Tbo SooUiili Iron Msnnlsctum. 

Ford'i Hkod-Book for Tnvellcn in Spain. 



OonleDla of Vo. yiL—RorenibeT 184S. 

I'bjuoBl Hi*loi7 of Man. 

Banm IlunibciliU'a Kcvmo* 

of tbo PhyricaJ Pheoo 

Cburcli and Stnto. 



Australia. 

Scnttigh Crimiiul Lair. 

Antiquity of the Ooapeia. 

Whewelfa Indicatioai of the OrMtor. 

Anigo, Eloge Eittatiqat da Oaron Faurfer. 

Diapatcliea and Lottora of Lord Nelson, 



Oontenti of No. YUL—FebruMij 1846. ^^H 

Ecctesiutlcal Jdiraclts. 

EiplaaatlniiB ; br the Author of Ihe TeEUgca 

of the Natural Hlator; uf Creation. 
Thomu Carljl?. 
Lettom and Speeohea of Oliver Cram' " 



HiibnTDtD 

Lolbiiitc. 



Contents of No. IX.— Hay 1846. 

aimale. Sir R. Uurehinon's Gralog; 

Principle of Tokiatioii. 
Ftpu Church Sitea. 
The War on the Sutlej. 



Oontenti of No. X.— ^ogntt 1846. 
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Liln and Oomspandeiia 
The Jacobites. 
Bmaia nnder Nicholua 
The New Tlnion. 



of John Foster. 



Newinao on Deroiopmant. 

Baron Humboldt's Researches In Centra] Aria. 

MiscallBUBouB Works of Bir James Y 



Oontenta c£ No. XL— November I84S. 



Lingard's Angla-Saion Chnrch. 
The Raibiuebe Ballads. 
Savage Landor'a Works. 
Btirling's Fbilosoph; of Trade. 
ScolchNationallt;. 



, Engraving. 

I Italy. 

I Captain Smith and Dt Niohol 



la ReUttoD to Politios. 



Oontonts of Na XIL— Febrnaty 1847. 

Moroll's Modem Philosophy. I The Anglo-NonnBl 

The DhJ nod Dumb. Wu.tt and Covcndia 

Cowloy. Composition of Wii 

Modem Painters. By a Gmduate of Oiford. I Stata of Ireland, 

OontentB of No. XIIL— Hay 1847. 

Ic Doctrine of Pinal Causca. Modogflscar, Madeira. 

.._.v and Oriein o( Does. r._^_i — n ... — ■.. 

State of Scotti; 
LiTCa of E 

PortiBB of Culloden. 
Papular Serial Litoraturo. 




OontenlB of Bo. XIV.— August 1847. 




THE NOETH BBITIBH BKVIEW. 



Lord Lindsjiy's ChrJBtiiui Art 

Oiford. 

DniToreity Heform. 

Our Mining Popul ' 

The Abnaee of Jui 

Wilson's IdJids of 



Oontenta of Ho. Z7.— KoveinbeT 1847. 

BiuiBen^B CUurch of the Future. 
MpdJffiTil Hislory □{ llal;. 



Antanjtm Voyage of Dis- 



y Triiila. 



Pen!y Bj-aaha Shelley. 



ContenU of No. XVI— Fabnuty It 



Fenmla Ohusclera of Goelhe and 

The Art of AnKling, 
Muiolatry of &6 Church of Borne. 
Settlement and Foot BemovsL 
Criliciam's Christmas CiroL 



Cr Chahners' PoBthamona Works. 

Coloniwtfoa from Ireliind. 

The Scottish Unrriago BiU. 

8ir John Herwhell's " Agtronomical O 

The Hajnpdan Controversy. 



OontontB of ITo. XVn.— May 1848. 



The French Rerolntion of 18*8. 
TennysoD'H Poems. 

Growth of Salmon — Norwegisn Bivars. 
Sahbath Observance- 
Mrs SoraervUla's Physioal Geography. 



Becent French Bocial Philosophy. 

Oliver GoldBHiitJi. 

Life and Labonrs of Mia Fry. 

The Budget, 1848— Financial Refor 



Oonteata of No. XVllL— Angtut 1848. 



The Works of Aleiander Pope, Esq. 
Brown's Expository Discouiaefi. 
Johnston's Pbysicil Atlas. 

Cboata and Gboet-Seen. 



Pome ; its Present BlAte and Prospects. 
Mr Broofee's Jo umftla of a Residenc* in Botoeo. 
The future. 

Army Gaform — Limited EnlistmaDt 
State Tnats in Ireland. 



ContontB of No. XIZ.~HoTember 1848. 



Sistorical Foundatians of the Church of Borne. 

B. M. Milne's Life of Eeata. 

Authorahip of Juoios Elucidated. I 



Sir WiUiftro Hamilton and Dr Roii 
Final Memorials of Charles Lamb. 
The Castlareagh Papers. 
Qernmu; : its State sod Prospects. 



Oontenta of Ho. ZX.— February 1B19. 



le Sooialiat Pnrty tn France, 



rE}-]e._ 



Uacaulay's History of Ei^land 



ArEJ-1. 
Life and Lettere of Them 
Prospecls of the Sessiou. 



By the Duke at 
a Campbcin. 



Oontonti of Ho. XXL— May 1849. 



Morell's Philosophy of RaUgion. 
Vaughan'a PoemB, Bt<!. 
A Beoond Plea for Ragged Schools. 
Mr Bt John's Tour in eutheriandshirc. 
David SoDtt, B.S.A. 



Smith's Vimge and 8 
Layard's Ninevah and 
Th« Temporal SoTsroignty of th 
The Kegiatration BilL 



Contend of Na XXIL— Angttst 1849. 



German Socialism. 
The Tan Yeats' Conflict 
Our Slave Trade PoUcy. 



Emelia Wyndbam ; Jane Eyre j Fai 

Hervcy. 
The Birer Jordan and the Dead Sea. 
The Slavoniuig and Eacleni Europe. 
The Railway System of Great Britain. 
The Fall of the Sikh Empire. 



THE NOBTH BRITISH BEVIBW. 



Oonlnti €f Hd ZXIIL— Bofwabtr 1819. 



What is Life AaBunnoe ? 

The Iritth Poor-Law. 

Locke and Sydenham. 

Socialism in Britain. 

Shakesp^tre. 

On the Temporal Supremacy of the Po)ie. 



Memoirs and OorvHpoadenoe ol 6ir B. 

Murray Keith, E1.B. 
Romance of our Indian Wazfareb 
Aspects of Nature in Differeat 

Humboldt 
The Scottish Univenity Tmlm. 



Oontsnti of Va ZXIV.— F^bnuuy IWOi 



Edinbuivh— Lord Cockbums Letter to the 

Lord Provost 
Boskin's Seven Lamps of Architecture. 
Pope Joan. 

Southey's Life and Correspondence. 
Julius MUller — German Philosophy and 

Theology. 



Footprints of the Creator — ^Hngfa Miller. 
The British Army and its Officers. 
National Education for SeotiAnd. 
The Prohibited Degrees in 
Stuart Wortley*8 BilL 



Oontsnti of Vo. ZZV.— May IBBO. 



Chivorhouse. By Maoaulay and Ayioun. 

Edwin Chadwick, Esq., O.B. 

John Calvin. 

Hunt's Poetry of Science. 

The Fourth Estate, or English Journalism. 



Mahomet and the Koran — Waahingtow 

Irving. 
Southey^s Life and Conreqp<Mndea<»— Second 

Notice. 
The Jewish Theocracy. 
Tke late Lord Jeffrey. 



Omtenti of Ko. XXVL— August 186a 



The Scottish Universities. 

Pendennis. — The Literary Professioii. 

The English Language. 

Messrs Stephenson and Fairbaim's Tubular 

Bridges. 
The LiDertiee of the Gallican Church. 



Wordsworth. 

The Method of the Divine Qovcnuaeni— Mi 

M'Cosh. 
Tennyson's " In Memoriam." 
The Trial of Professor Webster. 
Christianity in India. 



CkmtentB of Ko. ZXVIL— November 18SD. 



Carlyle's Latter Day Pamphlets. 

Philosophy of Language. — Sir John Stoddart's 

Universal Grammar. 
Life ol Dr Heugh. 
The Agricultural Crisis. 
The Bdfonned Church of France. 



Leigh Hunt's Autobiography. 

The Language of Italy and Italian Die* 
tionaries. 

The English Universities. 

The British Association for the Advance- 
ment of Science. 



Contents of No. XXVUL— February 1861. 



British and Continental Ethics and Chris- 
tianity. 

Borne and the Italian Bevolutlon. 

Philip Doddridge. 

Literature and the Labour Question — " Alton 
Locke," and the " Morning Chronicle'* Letters. 



Neander. 
Gold Mine& 

Bemains of Arthur H. HaUam. 
The Social Position of Woman. 
Sir Charles LyeU's Travels in North 
America. 



Contents of Na XXDL— May 1851. 



France since 1848. 

Vonoa of Infidelity in the Nineteenth Century. 

Oopperfield and Pendennis: Dickens and 

Thackeray. 
Becent Extensions of Formal Logic : Sir 

WilUam Hamilton and Mr De Moj^n. 
Autobiography of the Be^.^ William WaJf ord. 



Animal Magnetism: Experiments of Baron 
Von Beichenbach and Dr Mayo. 

Public Libraries. 

Arago's Life of Camot 

The Water Supply of London. 

Boyal Supremacy in the Church of England 
and the Papal Agg^iession. 



Tim Social Sciunco : 

Litersture of Apologetics. 
Nut BeBoIlB erf 1648 In Qermuty uid Italy. 
Typical Pormfl : Goellie, Profeasor Owi 
uid Mr Fuiboinh 



CanteotB of Bo. XZX.— Anguot ISCL 

its HiBtory u 



Seceat Works of Fiction. 

Kingalej'e £aiata Tragedy and SennoDB. 

CboRiclar in Arcbitecturs : Builda's Sloiics 

of Vetuc& 
The Fi\-e Wonnds of the Holy Cbnroli. 



Oontaita of Na S 



The Peace t'ongress. 

The Fine Arts in Edinborgh. 
The Old Testament : Newman 
Bnma nnd his Sdiool. 



ISCl. 

■ Compiirativu Philology : Humboldt. 
TheTrontier Ware of India. 
Truniilatioiie from the Clweics ; jSechyliia. 
The Christian Btrnggle in Germany. 



OontontH of Ho. XXXIL— Pebroftry 1852. 



UiltoD. 

N«fw Zealand. 

Literature and Ohriatiazuty — Carlyle's Life of 

Sterling. 
The Gaol^y of the Snrbce arid AgrienltnrQ. 
Litemture of the Ken- Testament 
Beoent Aretlo Eipeditfcms. 



Memoir of Bishop CopJtatou. 

Methodism ; Isaac Taylor. 

Progrefls of Popular Kdutation in Or 

Britain. 
France in January 1852. 
Note to Artialo IV. in Number XXXI. 



Coatenta of Ho. ZZXHI^-Hay 1852. 

Prospects of British Stalcamanahlp and Policy. I Life and Chemistry. 

Phrenolo^: itaPlaCfiandHohitiunA King AJfred. 

Villuge Life in England. j Btnocolar Vidon and the Bteieoacope. 

-a ..-m ^^ Eoroptau CiviliiBtioti. I Meuioira of Dr Chalmera. 



of No. XXXIV.— 

British Literatura— t Prim 



ScotUah Inflnt 

Lord Coofcbnru's Life 
Omitholugy. 
Litui^ical KefoiiD in the OlniTch of Bnglanil. 



r 



Contenle of Ho. X3 
n Chemistry : 



Oxford and the Eoy 
The First French E 

LBToiaer. 
Tuscany and its Orcod BnkM. 
GniKot on Sbalc^sors and Cocneille : French 
I- Orftidsm. 



Prince Albert's Industiiikl CuUego uf itia 

and ManuCicture^ 
Crisis of Political ParHea. 



r.— November 1652. 

The InUUbility of the Bible, and Becant 

Theories of Inspimtion. 
The Diamond — its History and PropeitieB. 
Amerism Slavery sod Uncle Tom's Cabin. 



Oontenla of No. XXXVL— Pebniary 135a 



:o and the Dnngera of 






Scottiah Philosophy. 

Jhe Sabbath in the Nineteenth Cei 

EiUMpesn Navigators in Early Tim 



PiogrcBsTve Aspects of Literature i Eecent 

The Universe and ila Laws. 
Oovemment of the East Indiii Company. 
The Legal ProfessioB and tke Couuly 



n 
J 



Oaalmu td ITo. XXXVIL— Kft^ US3. 



InlBiBtimul B«tatlow if ll» Pnaripbs irf 

oar Foreini P(Jie:f. 
()..»_■, HippolytM : in HeOiod uid Bemlto. 



^£Ti 



Tbc Higher Inatnictioa an 

tim In BooGand. 
WfllUnglon in tli* PenJnroU : Lwpanf « 

JOUJTUU. 

Lajiid's AsjiUD Diacoreries. 



OeatanU of Va XZXVIIL— Anfcnit IBSa. 
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